Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


ijGooglc 


ijGooglc 


STATISTICS    OF    COAL, 


ijGooglc 


ijGooglc 


STATISTICS  OF  COAL; 


INCLUDING 


MINERAL  BITUMINOUS   SUBSTANCES 


EMPLOYED  IN   ARTS  AND 


PRODUCTION    AND    CONSUMPTION    ON    THE 

AMERICAS   COSTISENT. 

WITU  INCIDENTAI.   STATISTICS   OE  THE  IRON    MANOEACTliaE. 


BY   E.   C.   TATLOB, 


giffluli  ©itimt, 

BY   S.   S.    HALBKMAN, 


PHILADELPHIA: 
PUBLISHED     BY    J.     W.    M  0  0  K  E, 

105   CHESTNUT   STEBBT. 
1855. 


ijGooglc 


Bnterod  aoccraijig  to  Aet  of  Congress,  in  ilie  jear  1864, 
BT   B.    TAYLOR,  Ailm'ij;  to  ttelstfttsof  EICHAKD    C.   T  AT  L  0  R,  Dee'd, 


>y  Go  Ogle 


EIJITOK'S   rSEFACE. 


The  extensive  praoticul  and  soientifio  utility  of  the  SiaiKtics  of  Coal, 
caused  the  first  edilion  to  be  speedily  esbauiitedj  and  in  the  year  1851,  at 
the  period  of  the  death  of  tiie  distinguished  author,  he  was  collecting  ma- 
terials for  a  second  edition,  mhich  have  heen  used  in  their  appropriate 
place.  A  litvge  amount  of  additional  matter  haa  bean  inserted  from  acces- 
Biblo  sources  upon  coal,  iron,  and  commercial  statistics,  ■which,  it  is  hoped, 
will  render  the  volume  useful  as  a  work  of  reference  at  the  present  time. 

Although  the  first  edition  emhraced  the  entire  subject,  in  all  parts  of  the 
world,  the  wants  of  the  Western  Continent  seem  to  require  one  restricted  to 
North  and  South  America,  and  the  West  Indies — a  scope  which  has  accord- 
ingly been  assigned  to  the  present  edition. 

But  whilst  the  details  appertaining  to  the  Eastern  Continent  have  fceen 
omitted,  other  portions  hare  been  retained  which  include  valuable  material 
belonging  to  the  general  subject.  Among  these  the  Introduction  occupies 
a  prominent  place.  The  omitted  portions  can  always  be  consulted  in  the 
original  edition,  which  must  remain  a  standard  work  of  reference  in  general 
libraries ;  and  evea  had  they  been  retained,  the  dif&culty  of  coliectiog  foreign 
statistics,  would  render  it  impossible  to  give  them  a  proper  revision. 

It  has  heen  suggested  to  ua,  that  the  work  would  have  heen  improved  by 
having  the  productive  coal  measures  distinguished  in  the  shading  from  the 
extensive  coal  formations  indicated  in  the  maps ;  but  this  would  require  an 
amount  of  investigation  and  a  knowledge  of  details  which  the  best  geologi- 
cal surveys  do  not  give. 

It  was  intended  to  distinguish  the  additions  in  this  volume  by  placing 
them  between  brackets,  which  has  been  done  in  a  few  cases,  {as  in  the  chap- 
ter on  Alabama,)  but  as  Mr.  Taylor  made  free  use  of  these  marks  in  the 
first  edition,  and  as  the  new  matter  frequently  entered  the  tables,  the  use  of 
them  was  soon  given  up.  In  general  the  datfl  of  the  additions  will  indicate 
the  new  matter. 

The  statistic  tables  have  heen  extended  from  the  year  184S  (the  date  of 
publication  of  the  first  edition,)  to  the  present  time,  as  fur  as  iho  scattered 
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nature  of  the  materials  would  allow.  Fov  these  we  liave  h 
■varions  state  geological  reports,  and  those  of  the  different  coal  companies, 
as  far  as  thej  hare  been  printed;  HuBt's  Merchant's  Magazine,  De  Bow's 
Review,  American  Almanao,  New  York  Mining  Magaaiue,  London  Mining 
Journal,  PottsviUe  Miners'  Journal,  Philadelphia  Commercial  List;  and  the 
daily  journals  of  Philadelphia  and  New  York. 

For  the  maps  on  the  ooal  formations  of  Iowa,  Wisconsin  and  Illinois,  as 
also  for  the  geological  one  of  Alabama,  we  acknowledge  our  indebtedness  to 
the  publicatioits  of  Dr.  I>.  D.  Owen  and  Professor  Tuomey,  who  have  per- 
mitted us  to  make  such  use  of  them  as  we  might  desire.  Also,  to  Dr.  Em- 
mons, for  his  valuable  contribution  on  the  coal  formations  of  Worth  Carolina, 
to  our  "PotlBville  Gorrespondent,"  and  other  saientiSo  gentlemen;  to  the 
Philadelphia  Franklin  Institute,  through  Mr.  Hamilton,  the  obliging  Ac- 
tuary, and  to  the  editor  of  the  Commercial  List,  who  have  generously  given 
muck  useful  statistical  information  for  this  work. 

In  judging  of  the  value  of  a  ooal  from  ita  analysis,  allowance  must  be 
made  for  contingencies  which  will  materially  modify  the  resnlt.  Thus,  the 
analysis  may  be  made  from  specimens  better  or  worse  than  the  usual  ave- 
rage, or  from  a  trifling  vein,  which  does  not  present  the  characters  of  the 
entire  mass.  As  a  general  rule,  the  chemist  should  visit  the  mines,  select 
his  specimens,  and  designate  the  strata  from  which  his  analyses  have  been 
made ;  or  in  cases  where  the  specimens  have  not  been  carefully  labelled  and 
packed  when  selected,  he  will  have  no  sufficient  guarantee  that  they  have 
come  from  the  locality  indicated.  Having  been  formerly  engaged  in  the 
State  Greological  Survey  of  Pennsylvania,  with  Professor  Rogers,  and  in 
other  geological  explorations,  the  editor  has  been  frequently  impressed  with 
the  necessity  of  caution  in  such  cases. 

It  will  be  found  that  the  particulars  of  some  mines  exceed  those  of  others, 
in  many  cases  equally  worthy  of  more  detailed  mention.  This  has  arisen 
from  the  amount  of  information  and  material  at  hand  being  very  unequal 
for  the  different  localities.  We  have  endeavoured  to  treat  the  subject  as 
impartially  as  the  limited  time  at  our  disposal  would  allow,  and  being 
entirely  unconnected  with  any  coal  interest,  we  trust  this  explanation  will 
account  for  any  seeming  neglect  or  injustice  in  our  statements. 

The  annexed  biographical  sketch,  from  the  Proceedings  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  for  October,  1851,  is  used  with  the 
sanction  of  its  author,  Isaac  Lea,  Esq.,  L.L.D,,  &o.  &o.,  who  has  kindly 
furnished  us  a  revised  copy  for  this  work,  and  whose  long  intimacy  with  Mr. 
Taylor,  lias  rendered  him  peculiarly  competent  for  the  task. 

S.  S.  H. 

Chiokiawnhmgo  Iron-works,  Columbia, 
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[Taiion  from  tlie  Troceediugs  of  the  Acadamy  of  Nsitural  Sciences,  of  Pliiladelpliia,  toI.  5,] 

Me.  Lea  annouBced  tie  death  of  Richard  Cowlikg  Taylor,  wliioh 
took  place  on  Sunday  morBing,  the  26th  inst.,  at  his  residence  in  Thirteenth 
and  remarked,  that  it  was 
to  deplore  so  severe  a  loss, 
ished  fellow  raember  Mr. 


I'geology)  he  stood  pre- 


street,  in  his  62d  year,  after  a  very  short  illness  j 
very  rarely  that  the  memhera  of  the  Academy  hi 
as  that  sustained  by  the  death  of  their  distinguis 
Taylor. 

In  his  particular  branch  of  Geology  (economic  _ 
eminent,  and  as  aminingengineer,  eo  authority  in  this  country,  or,  perhaps,  i 
Europe,  was  superior  to  that  of  Mr.  Taylor.  By  early  education  and  associ- 
ation in  England,  he  became  versed,  in  the  most  thorough  manner  in  these 
important  sciences,  at  an  age  when  such  education  usually  begins.  Hence, 
his  first  literary  production  brought  him  prominently  before  the  learned 
world,  and  he  was  introduced  into  literary  and  scientjfic  societies,  where  he 
took  an  active  part.  The  first  work  of  importance  which  he  puhlished,  was 
one  on  the  Monastic  remains  of  the  county  in  which  his  father  lived  as  a 
country  genllemaUj  and  on  whose  property  there  was  a  noted  Anglo-Nor- 
raan  ruin.  It  was  this  probably  that  induced  Mr.  Taylor  first  to  turn  his 
attention  to  this  branch  of  knowledge,  and  the  result  was  the  "Index  Mo- 
nastioue,  in  the  ancient  kingdom  of  East  Anglia,"  published  in  1821,  in  one 
vol.  folio,*  which  at  once  gave  him  a  reputation  for  thorough  investigation 
and  exactness,  which  noted  all  his  after  works,  and  which  has  rarely  been 
excelled.  This  work  was  received  with  so  much  favour,  that  Mr.  Taylor, 
was  induced  at  the  request  of  the  publishers,  to  undertake  that  thorough 
and  learned  work  which  he  called  a  "  General  Index  to  Dugdale's  Monasti- 
con  Anglicanam,"  in  1  vol.  folio,  with  plates  and  maps,  which  was  pub- 
lished in  1830.  This  took  Mr.  Taylor  two  years  to  complete,  and  was  said 
to  be  so  perfect  as  to  require  nothing  further  to  be  added  in  regard  to  it. 
In  his  profession,  he  had  the  great  advantage  of  a  most  thorough  and  com- 
plete education,  and  he  was  associated  in  some  engineering  engagements 
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with  the  Inte  Wm.  Smith  who  has  boon  considered  as  "  the  father  of  British 
Geology,"  on  account  of  his  having  been  the  firat  geologist  in  England  wUo 
attempted  to  classify  the  rocks  of  that  country,  by  their  cliavactei'istio  fos- 
sils ;  and  who  was  said  to  have  preceded  MM.  Citvier  and  Brongniart  in 
that  important  step,  which  gave  such  an  impulse  to  this  great  branch  of 
human  knowledge.  Under  such  auspines,  and  by  his  assiduous  application, 
Mr.  Taylor  made  the  most  rapid  advaaces  in  the  art  of  Mining  and  the 
science  of  Geology.  The  early  relations  of  this  intercourse  ripened  into  a 
friendship  and  sincere  mutual  regard,  which  lasted  through  life. 

With  such  acquirements  he  was  soon  called  into  active  employment,  and 
we  find  him  engaged,  for  a  time,  in  the  important  ordinance  survey  of  Eng- 
land ;  and  he  was  also  employed  by  the  "  British  Iron  CoropaHy,"  whose 
extensive  and  valuable  property  in  South  Wales,  he  investigated  aad 
reported  upon.  That  portion  of  the  Ordinance  Suvvey  which  he  esecuted, 
waa  finished  in  a  most  masterly  manner,  and  his  drafts  were  of  the  most 
exact  and  perfect  kind.  His  report  of  the  topography  and  geology  of  the 
mineral  lands  of  the  British  Iron  Company,  were  so  admirably  executed, 
that  the  Geological  Society  of  London  published  the  map  and  descriptive 
parts  in  its  Transactions.  In  connection  with  this,  he  executed  a  model  in 
plaster  of  that  part  of  Wales,*  which  received  so  much  approbation,  that 
the  Society  of  Arts  awarded  to  him  their  Gold  his  Medal,  which  is  now 
in  possession  of  his  family,  and  he  had  the  pleasure  of  knowing  that  Sir 
Francis  Chantry  had  ordered  a  copy  to  be  made  for  Dr.  Buckland.  Subse- 
quently to  this,  he  was  engaged  for  some  years,  in  England,  in  the  exaraiaa- 
tion  of  various  mining  properties,  after  which  he  was  induced  to  come  to 
this  country,  and  reside  in  Philipsburg,  Pennsylvania,  where'  he  remained 
four  years.  Ho  afterwards  removed  to  Philadelphia,  for  the  purpose  of 
seeking  that  employment  in  his  profession,  in  which  he  was  so  well  qualified 
to  excel.  Previous  to  this,  however,  he  was  engaged  in  ihe  survey  of  the 
Blossburg  District,  and  the  line  of  railroad  which  he  completed,  and  mado 
an  extensive  and  able  report  in  1832. 

It  was  aftei  this  time,  in  1834,  Mi  Lea  first  became  peisonally  acquainted 
with  Mt  Tijloi,  which  acquaintance  immediately  giLW  into  a  fiiendship, 
which  increased  through  life  Shortly  iftei  this,  Mi  1jp%  hid  it  in  his 
power  to  have  Mr  Taylor  placed  in  oh  irge  of  the  exploration  of  the  exten- 
sive coal  and  iron  property  of  the  Dauphin  and  Susquehanna  Coal  Co  ,  in 
Diuphin  county.  Pa  ,  m  whi(,h  Mi  Lei  hid  a  large  interest  Here  Mr 
Taylor  lemiined  about  three  yeiis,  ind  developed  the  mineral  resomces  of 
this  extensive  mineral  distiict,  to  the  entire  satisfaetion  of  the  Board  of 
Diiectors  The  whole  of  the  hnds  embiaoeJ  42,000  acres,  m  a  ruggpJ, 
mountainous  distnit,  which  lequiied  an  esperienoe  ■iud  perseverance  which 
few  men  hid  mtre  of  than  Mi  Tiylor  The  lesult  of  this  gieit  labour 
was  an  elahoi^te  report,  of  187  pagt,s  in  '^vo  ,  together  with  about  150 
maps,  drafts,  surveys  nnd  sections,  which  lie  invaluible  to  the  Company, 
and  in  whosi,  possession  they  now  are  In  connection  with  this,  during  t 
peiiod  of  eeasition,  in  this  conntrv,  of  ictivity  in  such  works,  he  employed 
himselt  in  the  execution  it  a  model  of  this  patt  of  the  eoii  hism  md  its 
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surrounding  motmtams,  which  oeeupierl  him  mauy  montha.  This  subse- 
quently hecame  the  property  of  the  Dauphiu  Company.  It  embi-iicaa  in 
length  about  46  miles,  and  in  breadth  15  miles  of  the  district  it  represents, 
and  is  about  14  feet  long.  It  ia  a  complete  geological  and  topographical 
representation  of  this  important  district,  and  would  be  alone  a  monument 
to  a  man  of  science,  if  he  had  never  executed  any  other  labour. 

As  soon  aa  the  mining  interests  of  the  country  bad  become  relieved  from 
the  pressure  which  had  prevailed  for  a  few  years,  he  again  was  called  on  to 
explore  and  investigate  many  mineral  districts,  connected  with  the  working  of 
gold,  silver,  lead,  copper,  coal,  asphaltura,  &o.  Most  of  the  reports  of  these 
were  published,  and  it  is  believed,  that  in  every  ease,  they  were  so  correctly 
executed  as  to  leave  no  doubt  in  the  minds  of  those  who  employed  him,  aa 
to  his  judgment,  his  candor,  and  his  scrupulous  representation  a  of  that 
which  he  waa  employed  to  examine.  It  was  one  of  the  characteristics  of 
Mr,  Taylor,  as  all  bis  intimate  blends  are  perfectly  aware,  that  hia  openness 
and  frankness  were  such  as  to  induce  him  never  to  heaitate  to  express  a 
candid  opinion,  or  to  make  known  a  fact,  however  much  it  might  be  against 
his  own  intareata.  It  waa  this  which  induced  the  most  unbounded  reliance, 
among  hia  iriends,  on  his  repreaentations.  Beside  the  numeroiis  engage- 
ments he  had  in  various  States,  he  frequently  had  calls  to  examine  impor- 
tant mines  in  other  parts  of  America ;  the  copper  mines  of  Cuba,  the  gold 
minea  of  Paoama,  the  aaphaltam  of  New  Brunswick,  &c.  In  Cuba  he  waa 
employed  to  examine  and  report  on  the  vein  of  aapbaltura  near  Havana,  of 
which  be  published  an  account  in  the  Transactions  of  the  American  Philo- 
sophical Society,  with  a  plan  and  section.  The  last  work  of  this  nature  he 
waa  engaged  in,  was  the  examination  of  the  injected  vein  of  asphaltum  at 
Hillsborough,  in  the  Province  of  New  Brunswick,  which  is  now  in  litigation. 
His  testimony  in  this  case,  aa  talicn  down,  and  since  published,  is  a  apeci- 
men  of  such  thorough  knowledge  in  his  profession,  such  clearness,  exact- 
ness and  completeness,  as  to  be  worthy  of  all  praise.  It  should  have  a 
place  in  all  geological  libraries.  He  was  greatly  interested  in  this  singular 
litigation,  which  seems,  strange  as  it  may  appear  to  geologiata  and  mineralo- 
gists to  depend  on  the  decision  of  a  jury,  whether  an  injected  vein  o£ 
asphaltum  be  not  a  seam  or  bed  of  bituminous  coal,  belonging  to  trae  coal 
measures  !     Nothing  could  be  m  1  n    e  to  the  point,  than  Mr. 

Taylors  evidence  to  the  contrary.  "Wh  t  n  th  examination,  of  various 
districts,  in  his  professional  empL  ym     t  1  fully  noted  every  fact  con- 

nected with  general  geology  and  p  1  t  1  y  ud  the  results  were  gene- 
rally given  ia  the  form  of  papers  t  nt  fl  b  dies,  and  published  in  their 
Transactions.  These  will  be  found  n  a  u  1  ned  transactions  in  Eng- 
land and  this  country — particularly  n  th  f  th  American  Philosophical 
Society,  the  Academy  of  Natural  S  n  n  1  the  Geological  Society  of 
Pennsylvania,  on  this  side  of  the  Atl  nt  Th  y  all  bear  interaal  evidence 
of  a  philosophic  mind,  schooled  in  th       n   d    at   n  of  philosophical  facts. 

Notwithstanding  what  has  been  said  in  regard  to  all  those  labours  of  a 
most  industrious  life,  the  reputation  of  Mr.  Taylor  will  rest  chiefly  on  a 
work  which  has  not  yet  been  mentioned — his  "  Slatislies  of  Goal"  published 
in  this  city,  in  8vo.  pp.  754,  in  1848.  It  included  the  geographical  and 
geological  distribution  of  miaera.1  combustibL'a  or  fossil  fuel,  as  well  as 
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notices  of  localities  of  the  various  mineral  tituminoua  substances  employed 
in  arts  and  manufactures,  illnstvated  by  maps  and  diagrams,  embracing 
from  official  reports  of  the  great  coal  producing  countries,  the  respective 
amounts  of  their  production,  consumption,  and  commercial  distribution,  in 
all  parts  of  ibe  world. 

The  exeeutioQ  of  this  work  had  engaged  Mr.  Taylor's  time,  not  neces- 
sarily deToted  to  the  practice  of  his  profession,  during  many  years  of  his 
life.  His  heart  was  set  upon  the  completion  of  it,  and  when  approaching 
to  a  conclusion  it  drew  his  mind  from  all  other  pursuits.  While  it  was 
going  through  the  press,  he  became  so  ill  that,  for  many  weeks,  his  physi. 
cian  and  his  family  had  little  expectation  of  his  living  to  see  it  completed. 
Daring  this  period  many  of  the  sheets  hid  to  pass  through  the  press  without 
his  inspection,  which  fact  n  t  lly  p  duoed  some  errors.  Wheo  the  work 
reached  the  hands  of  th  nte  t  d  n  the  statistics  of  coal,  its  geology, 
and  its  geological  distribut    n    t  w  ived  with  the  most  entire  satisfac- 

tion. His  intimate  friends  w  tl  fi  t  to  congratulate  him  on  the  work 
he  had  achieved,  and  the  t  m  f  the  press  soon  followed  with  their 
share  of  approbation.*  D  F  tt  n  fh  distinguished  geologist,  reviewed  it 
in  the  Edinburgh  Review,  and  gave  to  its  author  the  credit  he  bo  well 
deserved,  of  which  the  following  is  a  single  paragraph. 

"  The  inquiries  of  the  author  have  been  extended,  with  mai-velbus  indus- 
try and  persevennoe   to  every  part  of  the  "-lobe  ■  but  as  might  be  expected 
hit  "  ■ 
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Fhl  pTi 
nal  of  iHctence,  m  its  notice  of  this  work,  says,  "  eo 
of  this  work  appears,  it  does  not  convey  a  just  idea 

tent  of  the  subject-matter.  Did  its  title  stand,  '  Goal  the  civilizer;  its 
natural  history,  productions  and  applicatioui,'  it  would  perhaps  conVey  to 
the  casual  reade       m       itlafthbjt       d        tttth  k 

***"Alg       Itteptl       1  nwth  1 

mining  operatio       nlfi        tft      fthwldhdn  lyldlmt 

amass  a  great  q      ttyfmt       1th         1        fwhh  ntth 

ject  of  reference  f     h       w  Idl       tfltl       t]yfdj,(d       1 

methodiaed  arra  gmtftl         mt       In]  thifth 

use  of  others.     B  t  th  f      d  th      gh     t    h  r        d    g 

spirit  beyond  th  t  m      ly  m  te  nd  d  y  w      h    h  w     Id 

indicate,  and  wh    h  th     p    t        n         gag  ra  ha  n  gl  t  h 

led  us  to  anticipate.     We  perceiv      rap        d    n  h    idea  no! 

of  coal  the  mere  toealth  producer,    h    n        m  n     un  the  hu. 

*-  Ttiit  part  rclatiDg  to  Europe  Bits  chiefly  translate d  mio  German  by  ^  on  Hiiuer,  uad 
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man  animal,  but  of  eoal  as  an  important  agent  in  promoting  civilization. 
It  is  in  the  same  spirit,  and  imbued  with  the  same  everywhere  pervading 
high  moral  sentiment,  that  the  author  more  than  once  calls  attention  to  the 
vastly  greater  importance  of  iron  than  of  gold  and  silver.  We  cannot  con- 
clude without  cordially  reeommencling  this  work  to  the  attention  of  our 
readers.  While  it  will  be  on  invaluable  boot  of  reference  to  every  future 
inquirer  into  the  numerous  economic  questions  connected  with  our  most  impor- 
tant industrial  operations,  and  manufactures,  and  into  the  great  social  ques- 
tions arising  out  of  themj  it  will  form  an  indispensable  part  of  the  library 
of  every  geologist." 

The  London  Athenxvm  in  its  notice  says,  "  The  work  of  Mr.  Taylor  will 
commond  attention,  and  become  standard  as  a  reference;  especially  as  it  is 
the  only  one  which  endeavors  to  concentrate  the  knowledge  diffused  through 
30  many  channels,  and  often  attainable  only  in  the  countries  to  which  the 
statistics  refer." 

The  press  in  this  country  did  not  withhold  its  proper  appreciation  of  a 
work,  so  important  to  the  great  coat  and  iron  interests  this  side  the  Atlan- 

In  the  notice  in  Silliman'a  Jonrnat,  it  is  said,  "  It  is  a  sufficient  guaran- 
tee for  its  completeness  and  accuracy  on  all  points  on  which  it  toueliea,  that 
it  received,  before  publication,  the  highest  and  most  unqualified  praise  at 
one  of  the  meetings  of  the  American  Association  of  Geologists  and  Natu- 
ralists." *  «  *  li  An  examination  of  the  volume,  now  that  it  has  ap- 
peared from  the  press,  gives  us  a  still  higher  opinion  of  the  talents  and  in- 
dustry of  its  author,  and  the  great  value  of  his  labours,"  &c.  The  Journal 
of  the  Franklin  Institute  stated  it  could  scarcely  have  been  thought  possible 
that  one  individual,  especially  in  this  country,  could  have  collected  together 
such  a  mass  of  facta,  and  ml  f  th  m  w  11  anged  and  so  delightful 
a  book.     Hunt's  Merchant     M  y        W    venture  to  say  that,  on 

no  kindred  subject,  has  a  ni  mpl  I         p    f    t  treatise  ever  been  pro- 

duced." 

Beside  the  proficiency  wh  h  M  T  yl  hi  quired  in  economic  geo- 
logy, he  had  devoted  him  If  u  h  t  fh  t  g  logy,  and  his  knowledge 
of  the  various  formations,  wh    h  m  k    th  f  the  geological  series,  was 

rarely  escelled  by  his  eoU  H   b  d    }  pi    1  himself  more  particularly 

to  the  strata  connected  with  th         1  f    m  (  d  he  was  the  first  person, 

as  Prof.  Silliman  stated  to  a  meeting  of  the  American  Association  of  Geolo- 
gists, who  had  referred  the  Old  Eed  Sandstone,  underlying  the  coal  of  this 
State,  to  its  true  position,  corresponding  with  its  place  in  the  series  of  Euro- 
pean rocks.  He  was  unwilling  to  engage  in  State  surveys,  but  his  aid  was 
sometimes  required  to  assist  in  those  particular  branches  in  which  he  so 
much  excelled.  With  this  view  he,  for  a  short  time,  lent  his  services  to  the 
New  York  State  Survey. 

In  the  year  1832,  he  was  elected  a  member  of  this  Academy,  and  in 
1846,  a  life  membership  was  conferred  upon  him,  ''  as  a  mark  of  respect 
and  a  just  appreciation  of  its  means  of  usefulness  derived  from  him."  His 
attachment  to  the  Academy  increased  with  his  advancing  years.  He  fre- 
quently made  donations  to  it  of  specimens  and  books.  Very  recently,  he 
presented  a  most  elaborate  geological  table  in  manuscript,  coloured  to  repre- 
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sent  the  different  strata,  and  comLining  the  analogous  nomcnehtnre  of 
various  syatems.  This  moat  valuable  dmatna  wi^  m^de  to  the  Academy 
on  ooadition  of  its  never  being  taken  fiom  the  hbiary,  ind  it  lannot  fail  to 
be  most  useful  for  consultation  and  reference 

At  the  time  of  his  death,  Mr.  Tajloi  was  engaged  m  prppaung  a  paper, 
for  the  Joarnal  of  the  Academy,  on  the  fossi!  plants  which  he  had  discovered 
in  his  recsDt  visit  to  New  Brunswick  The  fossil  fishes  which  he  also  dis- 
covered there,  he  left  with  his  fiiend,  Piof  Agassiz,  wlio  was  to  describe 
the  new  ones  for  him.  All  these  Mi  Tijloi  intended  should  be  deposited 
in  the  eolleetion  of  this  Academy,  to  which  ho  had  already  added  many 
valuable  specimens. 

Mr.  Taylor  was  the  third  son  of  Samuel  Taylni,  rf  Npw  BucLinham,  in 
Norfolk,  England,  and  a  descendant  ot  Di  John  Tajloi,  the  author  of  the 
Hebrew  Concordance.  He  was  bnin  at  Hmton,  in  Suftolk,  Jan  ISth,  1789. 
His  brothers  and  cousins  were  men  generally  distingui-ihed  by  their  great 
'literary  and  scientific  accjuirements  His  younger  biolhei,  E  Igar  Taylor, 
was  a  distinguished  member  of  the  leg^l  profession  m  London,  and  an  ac- 
complished scholar.  He  was  the  authoi  of  soveial  works,  and  icmarkable 
for  his  numerous  learned  reviews,  published  m  the  most  piommcnt  periodi- 
cals in  Great  Britain.  His  cousin,  Richard  Taylor,  was  the  well  known  and 
able  editor  of  the  Philosophical  Migaaine,  which  haa  been  the  loading  scien- 
tific Journal  of  England  for  the  last  twenty  five  years  John  and  Philip 
are  highly  distinguished  as  mining  euyneers 

The  groat  services  Mr.  Taylor  had  rendered  science,  hive  been  acknow- 
ledged, by  his  being  made  a  member  of  the  principal  Societies  in  England 
and  this  country,  which  embraced  those  branches  of  knowledge  which  he 
cultivated.  He  was  elected  a  member  of  the  Geological  Society  of  London, 
and  of  the  Society  of  Civil  Engineers,  of  that  city.  In  this  country  he  was 
a  member  of  this  Academy,  as  before  mentioned ;  of  the  American  Philo- 
sophical Society ;  of  the  Geological  Society  of  Pennsylvania ;  of  the  Ameri- 
can Association  of  Geologists  and  Naturalists  of  the  Franklin  Institute 
&c.  &c. 

In  a  rapid  survey  of  Mr.  Tayl  nh  wubdffiu 

to  give  any  thing  more  than  a  b     f    nd   mp    f  h     w        g       I 

this  sketch  will  not  bo  introduced  h     p  n         p  wh    h  p    d 

the  chief  part  of  his  life,  and  whhw       gnayx  nuhay 

tematic  and  perfect  manner,  as  n     n  m  d        w     hy        m  n  by 

all  engaged  in  such  works.     Wh    h      hbanump         h     0 
Survey,  executed  in  1813 — 14,  whfi         sn  nbu  m 

bear  the  earliest  date.  He  subset  n  ypub  hdnhTna  n  fho 
Geological  Society  of  London,  "  Notice  of  two  Models  and  Sections  of  about 
eleven  square  miles,  forming  a  part  of  the  Mineral  Basin  of  Soutli  Wales, 
in  the  vicinity  of  Pontypool,"  (1830.)  "  On  the  Crag  Strata  at  Bramer- 
ton,  near  Norwich,"  (1823.)  "On  the  Alluvial  Strata,  and  on  the  Chalk 
of  Norfolk  and  Suffolk,  and  on  the  Eossils  by  which  they  are  accompanied," 
(1823.)  In  the  Magazine  of  Natural  History  he  published,  in  1829,  a 
paper  called  the  "  Progress  of  Geology,"  which  was  followed,  in  1830,  by 
another,  the  "Introduction  *o  Geology,"  which  was  succeeded  by  " Illus- 
trations of  Autedeluvian  ideology  and  Botany,"  and  "  Notes  oa  Natural  Ob- 
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jecta  observed  whilst  stojiug  in  Cuba."  An  arliole  entitled  "A  description  of 
a  Fossil  Marine  Vegetable,  of  the  family  Facoides,  in  the  Transition  Rocks  of 
Nortli  America,  and  eorae  considerations  in  Geology,  connected  with  it,  Tvlth 
an  engraved  speeiraen  of  the  Fucoides  Alleghaniensea."  "  A  Description 
of  an  Ice  Storm  at  Philipsburg,  1332."  "  On  the  G-eology  and  Natural  His- 
tory of  the  North-eastern  estremity  of  the  Alleghany  Mountain  Range 
in  Pennsylvania.  These  papers  were  illustrated  with  many  beautiful 
drawings  and  seotiona.  In  the  London  and  Edinburgh  Phil.  Mag.,  March, 
1837,  occurs  a  notice  of  a  vein  of  Aaphaltum  Chapapote,  called  in  the 
vicinity  of  Havana,  bitumiaons  coal.  In  the  Philosophical  Mag.,  London,  an 
article  "  Ou  the  Carboniferous  Series  of  the  U.  S.  of  North  America,  as  to 
the  actual  position  of  the  Old  Red  Sandstone  in  America."  His  first  paper 
published  in  this  eounlry,  was,  it  is  believed,  in  the  American  Monthly  Mag- 
azine, in  1832,  entitled  "  Section  of  the  Alleghany  Monntains  and  Moshan- 
non  Valley,  in  Centre  County,  Pennsylvania."  In  the  Trans,  of  the  Geolo-, 
gical  Society  of  Pennsylvania,  followed  others  of  great  interest,  "On 
the  Geological  position  of  certain  beds,  which  contain  numerous  Fossil  Ma- 
rine Plants  of  the  family  Fucoides,  near  Lewistown,  Mifflin  connty,  Pa.," 
(1884.)  "On  the  relative  position  of  the  Transition  and  Secondary  Coal 
Formations  in  Pennsylvania,  and  description  of  some  transition  or  Bitami- 
noua,  Autliracito,  and  Iron  ore  beds,  near  Broad  Top  Mountain,  in  Bedford' 
county,  and  of  a  coal  vein  in  Perry  county,  Pennsylvania,  with  sections." 
"  Notices  of  the  evidences  of  the  existence  of  an  ancient  Lake,"  which 
appears  to  have  formerly  filled  the  Limestone  Valley  of  Kishacoquillas,  in 
Mifflin  connty,  Penna."  "  On  the  Mineral  Basin  or  Goal  Field  of  Bloss* 
burg,  on  the  Tioga  River,  "Tioga  county,  Pecn."  "  Memoir  of  a  section 
passing  through  the  Bituminous  Coal  Field  near  Richmond,  in  Virginia." 
"  Review  of  the  Geological  phenomena,  and  the  deductions  derivable  there- 
from, in  250  miles  of  seotiona,  in  parts  of  Virginia  and  Maryland.  Also, 
notice  of  certain  Fossil  Acotyledonous  Plants  in  the  secondary  strata  of 
Fredericksburg,"  (Vir.)*  In  the  Transactions  of  the  American  Philosophical 
Society  he  published  "  Memoir  of  the  Charaeler  and  Prospects  of  the  Cop- 
per Eegion  of  Gibara,  and  a  Sketch  of  the  Geology  of  the  N.  E.  part  of 
the  Island  of  Cuba."  "Notice  of  Fossil  Arborescent  Ferns  of  the  family 
Sigillaria  and  other  Coal  Plants,  exhibited  in  the  Roof  and  Floor  of  a  Coal 
seam  in  Dauphin  county,  Penn."  '■  Notice  of  a  Vein  of  Bituminous  Coal 
(Chapapote)  recently  explored  in  the  vicinity  of  the  Havana,  in  the  Island 
of  Cuba."  (This  was  jointly  with  Mr.  Clemson.)  In  Siiliman's  Journal 
he  published,  "Notes  respecting  certain  Indian  Mounds  and  Earthworks  in 
the  form  of  Animal  Effigies,  chiefly  in  the  Wisconsin  Territory,  U.  S.,  with 
Plans  and  Illustrations."  "Notice  of  a  Model  of  the  Westera  porlion  of 
the  Schuylkill,  or  Southern  Coal  Field  of  Penn.,  in  illustration  of  an  Ad- 
dress to  the  Association  of  American  G-eologists,  on  the  most  appropriate 
modes  for  representing  Geological  Phenomena,"  (with  illustrative  sections.) 
In  the  Journal  and  Proceedings  of  the  Acad.  Nat.  Sciences,  "  Table  con- 
structed from  a  few  Meteorological  Notes,  chiefly  in  regard  to  the  daily 


«  Mr.  Tajlor  miB  tlia  first  to  identify  the  Protlsribksliurg  si 

'■      d  in  this  memoir  (Trans.  Geol.  Soo.  of  Pel       , 

of  fossil  plants  of  Fcederioksburg,  assigning  them  oil  to  l&ni  formutiori. 


gronp  of  Europe,"  and  in  this  memoir  (Trans.  Geol.  Soo.  of  Penna.,  Vol.  L.  p.  325,  1835,) 
he  figures  the  geaora  of  fossil  plants  of  Fcederi"'"' ^-— ._    ... n  j..  ^•.-.  - .r... 
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temperatnre  of  noon,  on  tho  East  Coast  of  the  Istimua  of  Paoitma,  Port 
Royal,  in  Jamaica,  and  on  the  retura  vojage  to  New  York,  for  the  month 
of  Oetober,  1849."  "  Sabstauee  of  Notes  made  during  a  Geological  Re- 
oonnoiaance  in  the  Auriferous  Porphyry  region  nest  the  Carribean  sea,  in 
the  Province  of  Veragaas  and  Isthmus  of  Panama,"  1851,  with  maps. 
Also,  a  pamphlet  on  the  Anthracite  and  Bituminous  Coal  in  China,  and 
several  articles  in  Hunt's  Merchants'  Magazine  and  in  some  Reviews.  At 
the  time  of  his  sudden  illaess,  he  was  engaged  in  a  paper  entitled,  "On  a 
Vein  of  Asphaltura  of  Hillsborough,  in  Albert  county.  Province  of  New 
Brunswick,"  which  lie  has  left  in  an  unfinished  state,  but  which  was  so  far 
complete  as  to  justify  its  publication  in  the  Journal  of  the  Academy  of 
Natural  Sciences,  1852. 
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The  growing  demand  for  the  speeies  of  practical  information  which  it 
has  been  our  object  in  the  following  pages  to  concentralo,  has  often  sug- 
gested itseif  to  the  author,  and  doabtleas  to  numberless  others.  Perhaps  in 
no  country  have  more  frequent  inquiries  been  made  in  relation  to  CoAi;  to 
its  infinite  varieties,  adaptations  and  modifications;  its  jnnnmerable  deposi- 
tories and  its  geographical  distribution,  than  in  the  United  States  of  Ame- 
rica. 

This  desire,  probably,  originates  in  the  circumstance  that  in  no  country 
has  such  rapid  progress  been  made  ia  the  development  of  mineral  fuel,  not 
only  for  all  domestic  purposes,  but  as  a  powerful  agent  in  every  department 
of  manufacturing  industry;  notwithstanding  that  enormous  and  almost 
unbroken  forests  still  overshadow  the  land.  Tbe  increasing  demand  and 
corresponding  supply,  the  rapid  expansion  of  the  field  of  industrial  opera- 
tions, have  no  doubt  awakened  this  solicitude  for  information,  local,  general, 
statistical,  coiuraercial  and  scientific,  on  the  subject  of  coal. 

Acting  under  this  impression  the  anthor  has  sought  and  gathered  together 
the  materials — a  great  number  at  least,  to  remedy  the  deficiency  of  which 
wo  speak.  His  design,  at  the  outset,  was  limited  to  the  collection  of  such 
coal  statistics  as  seemed  sufficient  for  his  private  guidance.  As  in  all 
labours  of  this  description,  the  materials,  during  the  progress  of  the  under- 
taking, accumulated  to  an  extent  far  greater  than  was  anticipated.  An 
extended  arrangement  led  to  greatly  increased  labour.  The  sources  of 
information  as  regards  foreiga  countries,  being  remote,  its  acquisition  is 
necossarily  uncertain  and  tedious;  in  fact  it  has  no  limit,  for  everyday 
furnishes  now  facts  to  bo  registered.  The  process  never  ends,  becanse  the 
elements  are  inexhaustible.  Wc  are  reminded,  however,  by  the  bulk  of 
tbe  matter  on  hand  that  we  have  reached  a  point  at  which  we  may  consign 
the  work  to  the  press. 

Preparing  these  pages  in  the  United  States,  we  are  not  unaware  of  the 
disadvantages  which  result  from  tbe  want  of  access  to  many  official  European 
documents,  and  of  reference  to  minor  authorities  such  as  rarely  find  their 
way  into  American  libraries.  Wo  may,  in  some  degree,  counteract  these 
deficiencies  by  communicating  to  European  inquirers  a  great  amount  of  in- 
formation which  oar  position  has  enabled  ua  to  acquire  in  America.  These 
persona  cannot  but  contemplate  with  interest  the  enormous  extent  of  the 
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North  American  coal-fields,  whose  very  existence,  scarce  a  quarter  of  a  een- 
turj  haolr,*  was  noknown,  even  on  their  actual  sites. 

Of  the  surprising  impulse  to  the  interests  of  the  New  World  which  has 

heen  communicated  by  this  recent  knowledge,  tliis  newly  acquired  power; 

of  the  iafluencp  it  hia  manifested  in  many  of  the  commercial  and  on  all  of 
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*  [Counting  from  1823  to  184'i,  the  date  of  the  author's  publication.— H.] 
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Let  ua  add  further,  that  the  practice  la  attended  with  a  convenience  which 
every  inquirer  can  appreciate, — the  eDumeraUon  of  standard  anthora  and  the 
direct  reference  to  their  pages.  The  whole  Beries  thaa  forms,  in  the  aggre- 
gate, a  eopioas  catalogue  of  statistical  and  scientific  authorities.  The  Index, 
we  cannot  but  think,  will  he  found  to  concentrate  a  vast  mass  of  information, 
which  haa  heretofore  been  dispersed  through  hundreds  of  volumes  in  dif- 
ferent languages,  and  constitutea  of  itself  an  epitome  or  condensation  of  the 
entire  work. 

It  can  scarcely  be  expected  that  in  ao  new  and  extonaivo  a  country  as  the 
United  States  of  America,  any  organized  system  is  in  effective  operation  for 
determinJDg  the  amount  of  ooal  yearly  raised  there.  In  regard  to  anthra- 
cite, the  great  avenues  from  the  mines  to  tide  water  admit  of  exact  returns 
of  the  quantity  annually  transported,  and  means  exist,  in  fact,  of  ascertain- 
ing, through  the  returns  of  the  mining  establishments,  the  true  yearly  pro- 
duction. 

Not  so  with  the  production  of  bituminous  coal  in  the  interior.  Of  this 
we  are  wholly  uninformed,  and  the  area  of  the  coal-fields  Is  so  large,  that  it 
seems  futile  to  hazard  even  the  roughest  calculation.  In  1840,  an  official 
attempt  was  made  to  acquire  that  information  through  the  instrumentality 
of  the  Census  Act,  but  it  proved,  as  might  be  especied,  a  decided  and 
acknowledged  failure.  In  1845,  the  Secretary  of  the  Treasury,  in  con- 
formity with  the  direction  of  the  Senate,  made  a  report  of  419  pages,  6th 
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January,  ia  relation  to  the  statistics  of  the  United  States.  From  no  county 
or  state  in  the  Union  was  a  single  return  obtained  aa  to  the  coal  mines. 
Baring  the  same  year,  the  Secretary  of  the  Treasury,  pursuing  the  inquiry, 
with  reference  to  the  settlement  of  th«  proposed  tariff,  issued  circulars 
throughout  all  the  states,  asking  information,  among  other  statistics,  as  to 
the  mines,  their  produce  and  prices.  His  report  thereon  of  967  pages, 
dated  3d  December,  1845,  elicited  no  useful  result  on  this  head,  nor  a  single 
return  relative  to  coal. 

The  wide  distribution  of  property  in  America  is  unfavourable  to  the  eol- 
leolion  of  such  statistics.  Tlie  process  must,  at  all  times,  be  unpopular, 
and  the  results  extremely  uncertain.  This  species  of  investigatio 
too  much  of  scrutiny  into  the  private  concerns  of  men,  and  is  w 
the  spirit  of  republican  institutions. 
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SECTION   I. 

INTRODUCTORT  SKETCH. 

Wb  take  for  granted  that  every  one  ■who  may  chance  to  peruse  the 
summary  of  Statistics  of  mineral  fuel  which  we  have  embodied  in 
the  present  section,  will  be  impreaaed  with  the  immense  importance 
of  those  aubstances,  particalarfy  as  developed  of  late  years ;  how 
vastly  enlarged  the  area  and  bulk  of  their  production  in  all  coun- 
tries ;  how  essential  they  now  are  to  the  comfort  of  the  human 
family  ;  how  much  they  have  done  towards  the  extension  of  the  use- 
ful arts ;  how  gloriously  they  have  aided  the  progress  of  invention 
and  improvement ;  how  mighty  are  the  results  which  have  followed 
their  increased  application!  For  ourselves,  we  may  remark,  that 
during  the  investigation  into  the  geographical  distribution  of  coal  and 
the  subordinate  combustibles,  nothing  has  atruek  us  more  forcibly 
than  the  abundant  supply  with  which  Providence  has  furnished  the 
inhabitants  of  our  globe,  particularly  in  its  northern  hemisphere. 
We  were  astonished  at  the  almost  numberless  positions  where  mine- 
ral fuel  is  attainable;  especially  in  North  America  and  Europe. 
With  very  inadequate  guides  at  the  outset,  we  have  brought  together 
an  enormous  mass  of  geological  and  statistical  details,  which  exhibit 
an  amount  and  variety  of  fossil  combustibles  which  far  exceeded  our 
original  expectations.  We  have  seen  how  recent  is  the  knowledge 
of  the  existence  of  immense  regions  occupied  "by  eoa),  and  that  every 
year  new  positions,  new  deposits,  become  known  to  the  traveller,  or 
are  demonstrated  by  the  geologist.  Through  them,  and  the  enter- 
prise of  the  miner,  a  rich  store  of  intelligence  haa  been  acquired,  yet 
much  remains  behind.  We  are  yet  in  the  infancy  of  our  knowledge 
aa  regarda  vaat  areaa  of  country.  Busy  as  the  geologist  has  been 
daring  the  last  half  century,  how  much  is  yet  to  be  investigated  ;  how 
wide  the  space  yet  untrodden ;  how  ample  the  fields  yot  open  to  the 
scientific  explorer ! 

The  last  quarter  of  a  century  has,  more  especially,  been  prolific  in 
the  discovery  of  the  sites  of  useful  mineral  combustibles,  and  in  the 
extended  application  of  their  products  to  the  service  of  the  commu.- 
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nity.  Man  has  not  only  been  taught  increased  facilities  in  adapting 
them  to  the  useful  arts,  but  practical  science  has  apprised  him  of  the 
great  value  of  substances  heretofore  accounted  of  little  -worth,  yet 
inexhaustibly  abundant,  and  almost  every  where  within  tia  reach. 
He  has  acquired,  for  example,  many  new  facts  relative  to  the  value 
of  peat,  hitherto  among  the  humblest  of  the  combustibles,  yet  the 
almost  universal  production  of  cold  or  temperate  climates,  and  of 
regions  which  are  entirely  incapable  of  producing  a  growth  of  timber 
or  of  the  larger  plants.  Independent  of  its  applicability  to  the  usual 
domestic  and  agricultural  purposes,  he  has  seen  that  it  can  be  suc- 
cessfully applied  for  gas-lighting,  for  steam  engines,  for  evaporation, 
and  for  every  branch  of  the  iron  manufacture,  commencing  with 
smelting  in  the  high  furnaces,  and  ending  with  the  most  delicate 
manipulations  practised  in  the  working  of  steel.  Thus,  in  compen- 
sation for  the  absence  of  the  supposed  superior  descriptions  of  fuel, 
coal,  for  instance,  nature  has  been  bountiful  of  another,  where  most 
needed;  and  one,  too,  which,  unlike  fossil  coal,  ia  reproductive; 
always  renewable  and  renewing.  Tho  fear,  therefore,  entertained  by 
some  theorists,  that  the  earth  will  be  exhausted  of  its  mineral  com- 
bustibles, may  be  alleviated  by  the  contemplation  of  that  enormous 
supply  of  vegetable  fuel,  which  prevails  where  eventually  it  will  be 
most  needed. 

It  would  be  no  difficult  task  to  show  in  figures  how  vastly  more 
profitable  is  the  application  of  labour  in  the  mining  and  working  and 
transporting  of  coal,  than  in  that  of  the  precious  metals.  The  annual 
production  of  all  the  gold  and  silver  mines  of  North  and  South  Ame- 
rica was  estimated  by  Baron  Humboldt  at  ^9,243,000,  and  at  present 
at  less  than  ^5,000,000.*  Now,  the  value  of  the  coal  produced 
annually,  in  Groat  Britain  alone,  is  computed  at  near  £10,000,000 
at  the  pit's  mouth,  and  at  from  ^15,000,000  to  ^20,000,000  sterling 
at  the  places  of  consumption.  At  the  same  time,  the  value  of  the 
iron,  brought  into  a  manufactured  state  through  the  agency  of  this 
coal,  is  ^17,000,000  more.  Wo  shall  enter  more  particularly  into 
this  subject  in  a  future  page-  We  cannot  but  mark  also  the  superior 
character  and  condition  of  the  inhabitants  of  the  coal  producing  and 
consuming  countries,  such  as  those  of  the  northern  hemisphere,  espe- 
cially since  the  introduction  of  steam  power,  to  that  of  the  people  of 
the  southern  and  tropical  latitudes,  to  whom  coal  has  either  been 
wholly  denied,  or  ia  not  applied  to  any  use.  Tho  industry,  activity, 
moral  culture  and  intelligence  concentrated  around  any  of  the  great 
depositories  of  coal  and  iron  in  the  temperate  regions — in  the  anthra- 
cite districts  of  Pennsylvania,  for  instance — have  no  parallel  in  the 
countries  from  which  such  treasures  have  been  withheld. f 

*  [Sines  thB  above  was  written  a  vast  ohanBO  lias  taken  plaoe  in  the  pi-oduetion  of  Gold 
by  the  diaoOTecy  of  Oalifomia.] 

f  Let  U3  be  permittecl  ta  cite  a  very  interesting  illustration  of  the  foregoing  remarl:,  from 
the  state  of  PennaylTiinia,  just  referreil  to.  In  1825  ooinmonoed  the  first  mining  operations 
in  Sotuylkill  oounty,  and  the  first  conosntratLon  of  settlers  from  all  countries.  In  1841,  the 
oentral  town  of  Pottsvillo,  originating  at  a  later  dato  than  we  have  quoted,  contained  the 
following  eatablishnienta  for  tho  education  of  the  ohililrcn  of  tlio  miners  and  newly  settled 
resiaents. 
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The  two  important  mineral  autstancea,  coa!  and  iron,  have,  when 
made  available,  afforded  a  permanent  haaia  for  commercial  and  manu- 
facturing prosperity.  Looking  at  the  position  of  aome  of  the  great 
depoaitoriea  of  coal  and  iron,  one  perceives  that  upon  them  the  most 
flourishing  population  is  concentrated — the  most  powerful  and  mag- 
nificent nations  of  the  earth  are  established-  If  these  two  apparently 
coarse  and  unattractive  substances  havo  not  directly  caused  that  high 
eminence  to  which  some  of  those  countries  have  attained,  they,  at 
least,  have  had  a  largo  share  in  contributing  to  it, 

In  preparing  this  volume,  our  investigations  have  in  great  measure 
been  directed  to  one  only  of  these  simple  mineral  substances,  coal, 
although  the  iron  has  not  altogether  been  lost  sight  of.  We  will 
take  the  liberty  of  terminating  this  passage,  in  tho  words  of  M.  Aug. 
Vischers. 

"  Coal  is  now  the  indispensable  aliment  of  industry  ;  it  is  a  primary 
material ;  "engendering  force ;  giving  a  power  superior  to  that  which 
natural  agents,  such  as  water,  air,  ac,  procure.  It  is  to  industry 
what  oxygen  is  to  the  lungs,  water  to  the  plant,  nourishment  to  the 
animal.  It  is  to  coal  we  owe  steam  and  gas ;  it  replacea,  in  the  work- 
shops and  the  domestic  hearths,  the  charcoal  which  had  become  too 
costly.  Under  the  last  head,  in  our  northerly  latitudes,  it  is  destined 
always  to  acquire  increasing  and  more  general  use.  The  employment 
of  coal  wiU  henceforward  he  no  other  than  a  question  of  cheapness ; 
and,  in  the  present  age,  the  first  intereat  of  industry  is,  above  all,  to 
see  ameliorated  the  ways  of  communication ;  to  lower  the  tolls  upon 
the  routes  and  the  canals.  If  custom-house  officers  still  oppose 
shackles  on  manufaoturod  products,  they  lower  their  barriers  for  the 
passage  of  the  raw  materiah" 

PROPORTIONATE  AREAS  OS  COAL  LAND  IK  EUROPE  AND  AMERICA, 

The  following  table*  shows  the  relative  magnitude  of  the  principal 
coal  producing  countries,  and  their  respective  areas  of  coal  land,  to- 
gether with  the  proportions  which  they  severally  bear  to  each  other. 
Those  of  Prance  and  Spain  are  considerably  less  than  the  actual 
amount.  Coal  occurs  in  almost  every  principal  subdivision  of  Spain, 
hut  we  have  only  included  the  Asturias  region. 

Hence,  as  regards  European  countries.  Great  Britain  takes  the  first 
rank :  Belgium,  as  regards  territorial  proportion,  occupies  the  second 
rank,  although  in  relative  coal  area  she  is  the  least  of  the  four. 
Pennsylvania,  in  respect  of  territorial  proportion,  is  higher  than  any 
of  these,  being  relatively  one-third :  but  in  absolute  area  of  coal 
formation,  the  four  eastern  colonies  of  British  America  united  exceeds 
them  all,  being  larger  than  that  of  Great  Britain,  France,  Belgium 
and  Spain  conjoined.     This  table  is  not  strictly  perfect ;  since  we 

8ii  private  sihools,  numbering  419  papils ;  eight  publio  schools,  niunboring  472  pupils — 
the  annual  average  expecEe  for  each  pupil  being  onl;  $5.82 ;  eight  Sunday  sobools,  uum- 
•berine  IIST  pupils ;  teachers,  166 ;  total,  3254,  nith  a  library  of  1659  volumes. 

It  is  but  juBt  to  add,  that  of  the  Catholic  Bobool,  oompriaing  439  of  this  nurabyr,  oTCrj 
individual  had  taken  the  pledge  of  total  abalinence  from,  intosieating  drinks /oc  li/e.SoUs 
from  the  Miner's  Journal  of  PottsTille,  January  1,  1613. 

*  See  nest  page  for  table. 
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possess  the  areas  of  the  concessions  only  in  France ;  and,  in  Spain, 
only  the  single  coal  region  of  Asturias.  We  add  the  areas  of  Prus- 
sia and  Austria,  but  cannot  state  the  proportions  of  coal  formations 
therein.  The  American  area  of  coal  is  nearly  three-fourths  of  the 
uhole  amount  in  our  table. 
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PEOPOETIONATG  AEEAS  01  COAL  PORMATIOHS  IN  THE.  UNITED  STATES, 
The  table  we  here  add  will  bo  observed  with  great  interest,  on 
account  of  the  enormous  breadth  of  coal  formations  in  the  United 
States.  There  are  yet  several  coal  producing  States  not  enumerated, 
of  which  we  possess  very  imperfect  information. 
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In    h    p        an  that  the  diagram  form  a 
u  p  n      han  mere  tabjes  which  { 

fi  1  a      J     pared  the  annexed  diagram,  showing  the  Coal 

Areas  of  various  countries,  and  the  best  illustration  of  the  preceding 
statement.  The  details  of  the  coal  areas  in  the  United  States  of 
America,  follow  in  the  next  table. 

ire  milos,  tho  areas  of  Mltehol!,  published. 
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The  majority  of  these  States  show  a  far  greater  proportion  of  coal 
tliau  in  those  of  Europe.  We  omit  from  the  above  table  some  de- 
tached coal  areas  in  Arkansas,  Missouri  territory,  Massachusetts, 
and  Rhode  Island,  respecting  which  our  information  is  incomplete. 

GBNESAL   SUMMARY  OF   COAL   STATISTICS. 

We  present,  in  this  place,  a  comparative  view  of  the  coal  opera- 
tions of  the  larger  coal-producing  countries  of  the  world.  We  should 
have  preferred  to  have  arranged  the  results  simultaneously,  in  ail  of 
these  countries;  but  as  the  dates  of  the  latest  returns  are  not,  gene- 
rally, contemporaneous,  we  are  compelled  to  a  slight  deviation  from 
an  arrangement  otherwise  desirable.  In  general,  we  adopt  the  year 
1845,  for  the  purposes  of  comparison. 


BELaiUM. — In  1844-5  there  were  in  full  operation  212  mines,  and 
not  in  work  97  others,  making  in  all  309  mines,  comprising. 540  coal- 
pits in  operation  and  construction;  and  employing  38,500  miners, 
and  500  steam-engines,  of  an  aggregate  force  of  22,841  horse  power. 
The  product  of  their  labour  was  4,445,240  tons,  which  were  returned 
at  the  value  of  39,844,191  francs,  at  the  places  of  extraction ;  ecjual 
to  17,689,900,  or  to  ^1,660,000  sterling.  In  1845,  the  qaantity 
raised  was  4,960,077  tons. 

Peussia. — In  the  year  1840  there  were  about  752  mines  or  pits 
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of  coal,  aDtbracite  and  lignite  in  operation.  These  employed  24,024 
miners,  and  produced  3,245,607  tons,  whose  value  is  given  in  the 
official  returns  at  19,687,704  francs,  equivalent  to  ?3,806,289,  or  to 
^793,860  sterling. 

In  1844,  the  four  coal  provinces  of  Prussia  produced  3,650,000 
tons,  of  the  value  of  22,500,000  franca.  Three  German  States  of 
the  Zollverein  yielded  250,000  tons  of  the  value  of  2,250,000  francs. 

The  Prussian  collieries  in  1844  employed  25,000  miners: — these 
returns  appear  to  he  incomplete. 

Frakoe. — During  the  year  1845,  there  were,  according  to  official 
documents,  449  coal  mines  worked  and  unworked ;  employing  30,778 
miners,  and  producing  4,141,617  tons  of  mineral  fuel.  Their  value 
at  the  pit's  mouth  was  39,705,432  francs  ^  $7,663,000,  or  to 
^1,603,106  sterling.  _  _ 

The  average  quantity  raised  in  each  of  these  three  kingdoms  iii 
1845  was  remarkably  similar ;  hut  there  is  a  material  difference  in 
the  value  assigned  to  the  coal  at  the  point  of  production.* 

Great  Bbmain. — As  the  details  of  the  production  and  distribu- 
tion of  the  coal  in  this  country  (except  as  regards  the  coasting  trade 
and  foreign  exportation),  are  not  officially  registered,  as  in  the  Con- 
tinental States  we  have  previously  cited,  an  exact  comparison  with 
them  can  scarcely  he  instituted,  "Wo  may  state,  however,  that  about 
1845-6,  the  current  estimate  of  the  total  production  of  coal  in  the 
British  mines  was  thirty-one  and  a  half  millions  of  tons ;  whose  valuo 
at  the  place  of  extraction  was  considered  to  he  ^9,100,000  sterling,^ 
^  232,000,000  francs,  or  $44,000,000  annually. 

We  have  before  us,  however,  another  statement,  in  which  the  pro- 
duction for  the  year  1845,  is  rated  as  high  as  34,754,750  tons ;  of 
which  one  third  was  exported  or  shipped  coastwise,  and  two  thirds 
were  consumed  in  the  interior.  The  value  assigned  is  ^9,450,000, 
equal  to  $45,738,000. 

Austria. — Tho  fifth  European  government  in  whoso  provinces 
coal  or  lignite  abounds,  and  in  which  there  has  been  a  considerable 
increase  in  the  extraction  of  those  substances  of  late  years,  ia  the 
Austrian  Empire.  We  are,  however,  unable  to  institute,  with  accu- 
racy, a  comparison  with  those  countries  we  have  just  cited.  The 
provinces  which  contain  coal  and  lignite  comprise  an  area  of  about 
150,000  English  square  miles,  but  how  much  of  this  ia  covered  by 
coal  formations  does  not  appear  to  be  determined,  except  partially. 
In  1845,  there  were  only  659,340  tons  produced.  The  consumption 
since  that  period  has  greatly  increased,  owing  to  the  extension  of 
iron  works,  manufactures,  railroads,  and  steam  navigation  on  the 
Danube,  on  the  Adriatic,  &c.  Bohemia  alone  produces  the  greater 
half  of  this  coal. 

s  The  Prnasian  offloia]  raluations  and  the  English  estimates  ere  much  lower  than  those  of 
France  or  Belgium.  While  the  aggregate  coat  of  all  deaoriptionB  of  minaral  fnel  in  France 
vas  fixed  at  more  tliau  11^  tVunca  pei  English  ton,  tbe  coal  and  authracile  of  Prussia  were 
at  7  franos,  and  lignite  onlj  2  francs.  While  the  ooalB  of  France  are  valued  at  14  Eranoa  per 
ton,  and  thoaa  of  Belgium  at  13,93  franca,  those  of  Great  Britoic  have  only  been  nominated 
at  r.43  franoa. 

t  Mr.  Teunant,  in  184e. 
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UKITED   STATES   OF  AMERICA. 


One  of  the  most  characteristic  features  of  this  immense  countr}-, 
is  that  of  the  enormous  area  of  forest  and  mountain,  which  remain 
almost  in  their  primitive  solitude.  Within  these  regions,  vast  ranges 
of  coal  formations  exist;  their  limits,  imperfectly  defined  by  the 
geologist,  and  scarcely  more  productive  now  than  at  the  period  of 
the  earth's  first  occupation  by  the  aboriginal  races.  Under  such  a 
condition  of  thiuga,  it  were  scarcely  just  to  compare  them  with  the 
well  worked  fields  of  European  industry.  It  must  suffice  that  we 
exhibit  the  proportionate  extent  of  surface,  occupied  by  coal  forma- 
tions, as  compared  with  the  aggregate  area  of  the  whole  country. 
This  we  have  partly  effected  in  a  previous  page,  and  we  can,  to  some 
extent,  show  an  approximate  estimate  of  the  annual  production. 

In  a  few  of  the  older  States  which  border  on  the  Atlantic,  tht- 
extraction  of  mineral  fuel  commenced,  as  it  were,  but  yesterday. 
Yet  has  it  advanced  with  a  rapidity  unprecedented  in  the  world,  and 
already  has  attained  an  importance  among  the  industrial  occupations, 
which  it  would  be  difficult  to  e    ' 


Proportionate  Areas  of  Coal  to  the  whole  of  the   United  States,  anil 
to  the  Coal  •producing  States. 

Square  mile!.  Acres. 

The  United  States  contains,  exclusive 
of  Texas  and  Oregon,  2,280,000  =  1469,200,000 

The  exact  boundaries  or  areas  of  coaH 
and  anthracite  formations  cannot  yet 

be  exactly  defined,  in  each  State :  in  I  ^^g^^^  _  85,204,480 
a  previous  table  we  have  detailed  the  j  '  '       ' 

closest  approximation  to  those  re- 
sults at  present  attainable.  J 

The  aggregate  area  of  the  twelve  coal 

producing  States  is,  565,283  =    361,781,120 

The  United  States  coal  area  is  thus  shown  to  be  one  seventeenth 
part  of  the  entire  area  of  the  States  (with  the  exceptions  stated),  and 
to  he  one  fourth  part  of  the  aggregate  area  of  the  twelve  principal 
coal  States. 

If  we  are  to  credit  the  Census  returns  in  1840,  the  relative  propor- 
tions of  capital  employed  in  coal  mining,  iron  making,  and  lead  and 
other  minerals  mined,  was  then  as  follows,  viz.  :— 

Employed  in  the  iron  trade  in  the  United  States,  $20,432,131 
In  lead  and  other  minerals,  .  .  .  .  1,820,061 
In  coal  operations, 6,224,464 

$28,476,65(5 

AVe  shall  demonstrate,  in  the  progress  of  this  volume,  how  rapid 
and  enormous  has  been  the  increase  in  these  matters,  but  especially 
as  relates  to  coal  operations  in  the  United  States. 
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From  the  final  Report  of  the  seventh  Census  of  the  TJaiteiJ  States, 
the  total  area  of  this  country,  inclucling  the  territoriea,  now  called 
States,  is  set  down  at  2,981,123  square  miles. 

Mr.  Kennedy  estimates  it  at  3,230,572  square  miles. 

Production  of  coal  and  anthracite  in  the  United  States. — By  re- 
tunis  to  Congress,  made  under  the  census  act  of  1840,  the  following 
summary  of  the  coal  trade  of  that  year  was  obtained.* 


Numbor  of  Uma  of  2210  lbs.  each, 
Nnmbar  of  workmen  emplojed, 
Capital  invested, 


3,043 
84,365,602 
S5  per  ton.  S2  per 


"VTe  well  know  that  these  returns  are,  in  general,  much  understated, 
and  it  is  also  understood  that  no  returns  whatever  were  received  from 
whole  districts,  so  that,  for  statistical  accuracy,  few  persons  place 
any  reliance  upon  the  results.  The  difficulty  arose,  partly  from  in- 
attention in  the  agents,  but  still  more  from  a  natural  unwillingness 
among  individuals  concerned,  to  make  known  their  private  affairs, 
their  capital,  and  the  amount  of  their  business  undertakings. 

Production  of  anthracite  in  1845,  2,023,052  tons,  entirely  derived 
from  Pennsylvania.  In  1846,  2,343,992  tons.  In  1847,  2,982,309 
tons.     In  1853,  5,195,000  tons. 

Bituminous  coal  mined  in  Pennsylvania  is  supposed  to  have 
amounted  to  1,300,000  tons  in  1852. 

Of  the  amount  of  bituminous  coal  annually  consumed  it  is  impos- 
sible to  hazard  even  a  guess,  but  it  is  doubtless  considerably  less  than 
that  of  anthracite. 

Were  we  to  offer  a  very  roTJgh  approximation  to  the  result  for  the 
year  1847,  we  might  say,  aggregate  of  anthracite  and  bituminous 
coal  nearly  6,000,000  tons.  Value  at  the  place  of  production, 
$7,500,000.     Value  at  the  place  of  consumption,  $20,000,000. 

In  each  case,  being  probably  below  the  actual  result. 

Among  all  the  states  in  the  American  Union  we  can  only  make 
selection  of  one,  which  admits  in  strict  fairness  of  being  compared,  in 
Its  details,  with  the  coal  countries  of  Europe.  This  comparison  is 
interesting,  and  gives  a  striking  proof  of  the  remarkable  mineral 
importance  and  the  flattering  prospects  of  a  country  so  advantageously 
circumstanced. 

Pennsylvania.— Unlike  the  countries  of  continental  Europe, 
mineral  statistics  are  here,  owing  to  the  free  character  of  its  political 
institutions,  attainable  with  considerably  difficulty.  There  are  no 
records  of  the  number  of  mines  in  operation,  of  the  number  of  work- 
men employed,  the  population  supported  in  the  coal  districts,  the 
amount  of  production,  its  cost,  and  numerous  details  of  interest  with 


p.  28T;  also 


ir  of  1 840,  p.  359  ;  also  Himt's  Mart 


>y  Go  Ogle 


mTKODUCTION.  33 

Tirliicli  the  periodical  returns  of  France,  Prussia,  Belgium,  kc,  min- 
utely abound.  The  attempt  to  acquire  this  information  during  the 
process  of  taking  the  United  States  census  of  1840,  was  only  par- 
tially successful.  The  ohjeetions  and  difficulties  attending  the  for- 
mer inquiry,  will  scarcely  be  obviated  even  by  a  more  perfectly 
digested  plan,  and  a  more  effective  organization  on  a  future  occasion. 

Pennsylvania  contains  43,960  square  miles  =  28,134,400  acres. 
The  areas  in  this  state  vrhich  are  occupied  by  anthracite,  scmi-bitu- 
roinons  and  bitunainous  coals,  equal  to  9,862,600  acres. 

Hence,  it  appears,  that  Pennsylvania  has  more  than  one-third  of 
her  whole  superficies  covered  by  productive  coal  formations ;  a  pro- 
portion more  than  three  times  greater  (relatively)  than  Great  Britain, 
the  most  productive  of  the  European  countries,  and  almost  double 
the  proportionate  coal  area  of  the  British  American  coal  producing 
provinces.  Our  previous  table  has  shown  that  there  are  three  other 
states,  in  the  Union,  namely,  Kentucky,  Virginia  and  Ohio,  that  pre- 
serve the  same  ratio  of  one-third,  as  Pennsylvania-  Indiana  has 
one-fifth,  and  Illinois  has  no  less  than  three-fourths  of  her  entire 
area  occupied  by  the  carboniferous  strata.  These  six  sovereign 
states  comprise  279,755  square  miles,  and  average  each  46,626 
square  miles ;  approaching  nearly  to  the  size  of  England,  which  has 
49,648. 

Tons.  Minors. 

Production  in  1840. — Tho  census  return  shows 

of  anthracite,  .....         859,686         2097 

Of  bituminous  coal,  returned  in  bushels,      -         415,023         1798 


In  Pennsylvania,         -      1,274,709        4795 

The  foregoing  abstracts  illustrate  the  coal  statistics  of  the  most 
important  countries  in  tho  world.  We  now  proceed  to  present  the 
details  for  the  purposes  of  comparison,  in  a  concentrated  form.  The 
results,  for  the  first  time  brought  under  review,  are  of  a  very  inter- 
esting nature. 

raoDucTiOR  op  combustibles. 

Table  of  tJte  Qomparative  Production  of  the  Six  Principal  Coal 
Countries  in  the  World,  in  the  year  1845. — To  enable  us  to  exhibit 
the  relative  annual  production  and  value  of  the  coal,  anthracite  and 
lignite  or  brown  coal,  in  the  six  great  coal-producing  countries  of  our 
globe,  in  the  year  1845,  which  is  the  latest  year  m  which  we  can 
now  present  a  series  of  contemporaneous  statistics,  we  have  prepared 
the  following  illustrative  statement.  It  is  scarcely  necessary  to  ob- 
serve, that  in  the  two  succeeding  years,  up  to  the  time  of  publishing 
this  work,  a  regular  increase  .has  been  simultaneously  going  on,  in 
all  the  countries  enumerated,  and  apparently  at  about  a  correspond- 
ing ratio.  The  present  table  shows  the  relative  proportions,  in  each 
1000  parts,  yielded  by  each  country,  in  1845. 
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»d  value  at 

Order 

COCNTRIEB. 

Squara  miles 

'^'ra^ised^''in 

Relative 

ttlS  plHBBB  of 

prodnotion. 

18i5 

the      year 

1000. 

Usited  States 

Engliflh  Ster- 

Dollars. 

ling- 

J 

11,859 

31,500,000 

642 

$45,738,000 

£9,460,000 

2 

Belgium, 

101 

1,680,000 

Uoited  States, 

133,132 

4,400,(100 

6,660,000 

1,373,983 

i 

1,719 

4,141,617 

84 

7,663,000 

1,603,106 

Prussian  States, 

not  defined. 

3,600,000 

856,370 

n 

Anstrian  States, 

do. 

669,340 

14 

800,000 

165,290 

Total, 

49,161,034 

1000 

72,6B.3,Bd5 

16,108,729 

TIio  aeeomp allying  diagram  represents  tlieae  proportionate  results 
n  a  simple  and  intelligible  form. 
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The  returns  of  the  productions  of  coal  during  the  years  1846  and 
1847  have  not  all  reached  us ;  those  received  -will  be  found  under 
their  appropriate  heads. 

■  Comparative  ratio  of  Increased  ProduGtion  in  Twenty  Years. — It 
is  a  matter  of  very  great  statistical  interest,  in  illustration  of  the 
condition  of  a  highly  important  branch  of  industrial  economy,  to 
ascertain  the  actual  progress  which  has  simultaneously  been  made,  in 
the  demand  for,  and  consequent  consumption  of,  the  mineral  combus- 
tibles, during  some  years  past.  With  a  vieiv  to  effect  such  a  result, 
and  thereby  to  indicate  this  progress  in  a  comprehensive  form,  -we 
have  computed  the  contemporaneous  advance,  of  five  principal  coal 
producing  countries,  during  the  space  of  twenty  years  prior  to  Ist 
January,  1846 — that  is  to  say,  from  1825  to  1845  inclusive.  For  a 
portion  of  these  countries  we  have  official  returns  for  1846,  and  even 
as  late  as  1847 ;  but  we  are  constrained  to  omit  them  in  this  tabic, 
because  their  insertion  would  prevent  a  just  and  accurate  comparison 
with  the  rest;  more  especially  as  the  latest  years  show  a  greatly 
accelerated  ratio  of  increase.  The  foDowmg  table  exhibits  the  ad- 
vance, per  centum,  during  the  twenty  years  aforesaid,  in  the  mining 
countries  named. 


I.  Pennsylvania,  production  of  anthracite  only,  that 

of  bituminous  coal  being  unknown,  5654 

II.  G-reat  Britain,  the  production  and  general  con- 

sumption are  not  registered. 

Exports  to  foreign  countries  and  British 

settlements  abroad,  '  713 

General  shipments  at  the  mines,  for  ex- 
portation and  for  home  consumption,  97 

El-ought  into  the  port  of  London,  83 

III.  Prussia,  indigenous  production,  124 

IV.  France,         do.  do.  181 
V.  Belgium,       do.                do.  HI 
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Hence  it  appears  that  as  regards  the  highest  rates  of  increase, 
Pennsylvania  far  outstrips  all  her  contemporaries  of  the  old  world 
within  the  common  period  of  twenty  years.  It  is  to  he  regretted 
that  no  means  exist  for  ascertaining  the  adyancc,  made  in  her  pro- 
duction, by  Great  Britain,  during  the  same  interval.  The  increase, 
whatever  it  may  he,  is  well  known  to  be  considerable,  and  it  certainly 
must  bear  some  analogous  proportion  to  the  enlargement  of  the  manu- 
facturing departments.  The  home  consumption  of  coals  in  South 
"Wales  alone  is  not  less  than  5,000,000  tons  per  annwrti.  In  our  next 
table  we  shall  pursue  this  subject  of  accelerated  production  yet  more 
in  detail. 

Onward  movement  of  the  Coal  Trade. — The  purport  of  the  follow- 
ing comprehensive  statement  is  to  show  the  advance,  per  cent.,  in  the 
production,  the  importation,  the  exportation,  and  the  consumption,  of 
mineral  fuel  in  the  principal  countries  of  Europe  and  America.  We 
have  computed  it,  where  practicable,  during  three  periods ;  that  is  to 
say,  during  the  ten,  the  fifteen,  and  the  twenty-five  years  prior  to 
1846: — the  first  period  being  from  1835  to  1845,  and  the  second 
from  1830  to  1845,  and  the  third  from  1820  to  1845  inclusive.  The 
production  of  Great  Britain  cannot  be  exactly  known  and  compared; 
we  therefore  merely  exhibit  the  increase  in  relation  to  shipments, 
exports,  consumption  in  Londoa,  &c. 


Proportionate  incre 

ae,  percenirtm, 

of  the  Prodiidion,  Immrtatlon,  Exportation, 

ntemp(yramwu  periods. 

'3 

as 

Importa- 

Exportation. 

'1  E^ 

^■g 

1 

►5£ 

1 

I.  Fennsjlvanio, 

\ 

10 
15 

105T 

dimln'd. 

inoreaEing. 
to  Canada. 

(Jenoral  ship'ta. 

{ 

25 

U 
134 

incKttM 

Port  of  L  on  don, 
Foreign  E sports 

25 
16 
25 

ill 

401 
9(14 

in.  AustriEi, 

f 

10 

15 

410 

IV.  France, 

35 
10 

284 

6S8 

154 
.WO 

V.  Udgiam, 

15 
10 

95 

m 

14S 
514- 

48 

VI.  Prussia, 

i 

25 

113 

1126 

220 

It  is  scarcely  necessary  to  remark,  that  these  proportions  bear  no 
relation  to  the  amount  of  production,  &c.,  in  any  of  the  countries 
named ;  but,  as  already  announced,  they  simply  represent  the  com- 
parative periodical  progress  made,  per  centum,  in  each  of  those  coun- 

"  Tliis  ia  tho  incrsiased  (Mtportution  to  France  only.     That  to  Ilollaaa  ia  greater. 
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tries.  We  hare  in  the  foregoing  tables,  made  onr  computations  on 
the  four  epochs  of  ten,  fifteen,  twenty,  and  twenty-five  years ;  because, 
by  such  subdivision,  we  are  enabled  to  illustrate  more  faithfully  the 
contemporaneous  increase  than  if  the  comparison  had  been  limited  to 
a  single  term. 

We  have  now  placed  before  the  reader,  in  the  most  concentrated 
form  of  which  the  matter  is  suspectible,  the  means  of  judging,  with 
perfect  accuracy,  of  the  wonderful  increase  in  the  mining  and  com- 
mercial disposition  of  mineral  fuel  that  has  taken  place  in  our  own 
times.  We  here  observo,  for  instance,  that  in  the  fifteen  years  prior 
to  1846,  Belgium  increased  95  tons  on  every  100,  in  1830 ;  that 
Prussia  added  112  to  every  100;  that  France  added  125  to  every 
100 ;  and  Austria's  rate  of  increase  was  not  less  than  410  on  each 
100.  The  ratio  of  Great  Britain  cannot  be  pointed  out,  except  that 
she  increased  her  foreign  exportation  five  fold  in  the  same  space  of 
time.  Bat  the  most  remarkable  advance  on  record  is  in  the  case  of 
Pennsylvania,  where,  on  every  100  tons  of  coal  produced  in  1830, 
the  absolute  increase  is  represented  by  1057  tons  in  1845. 


SUMMARY   OF   STATISTICS   OF  MINERAL   FUEL. 

The  following  pages  contain  a  resuma  of  what  we  have  < 
exhibited  in  detail ;  viz.  of  the  entire  range  of  our  present  knowledge, 
regarding  the  production,  importation,  exportation,  and  consumption 
of  fossil  fuel,  within  all  the  principal  coal  producing  and  coal  con- 
suming countries  in  the  world ;  together  with  their  periodical  rates 
of  increase  down  to  the  present  time;  derived  from  every  official 
return  accessible  to  us. 

Great  Britain — Increased  Q-eneral  Production. — Owing  to  the 
absence  of  official  records,  applying  to  the  general  production  of  the 
collieries  throughout  the  United  Kingdom,  we  are  constrained  to 
leave  this  as  a  matter  of  inference,  from  the  results  which  we  have 
to  adduce.  We  know,  however,  that  its  rate  of  increase  has  been 
rapid,  especially  in  all  the  manufacturing  districts ;  probably  even 
mach  more  so  than  that  of  exportation.* 

Increased  Shipments  for  Some  and  Foreign  Consumption,  from  the 
Ports  of  Production.— Emra  4,365,000  tons  in  1819,  to  11,254,750 
tons  in  1845 ;  being  at  the  rate  of  158  per  cent,  in  twenty-six  years. 
This  quantity  is  supposed  to  be  about  one  third  of  the  entire  produc- 
tion of  the  United  Kingdom.  The  declared  value  advanced  from 
^145,943  in  1828,  to  ^970,462  in  1845 ;  or  569  per  cent,  in  seven- 
teen years. 

Increased  Exportation  of  Coal — To  the  colonies  and  British  pos- 
sessions, from  71,000  tons  in  1819,  to  3.75,302  tons  in  1845;  or 
428  per  cent,  in  26  years;  to  France,  from  39,180  tons  in  1825,  to 

*  1853.    Prom  a  iata  English  paper  we  leiu-n  the  following  :— 
Capital  invBBted  in  tlia  British  coiil  trade,  £10,000,000. 
Annnil  prodncdon,  31,000,000  tons. 

Value  at  pit's  mouth,  £10,000,000,     London  nlonc  consumes  3,600,000  tons. 
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64Y,967  tone  m  1845,  =  1561  per  cent,  in  20  yeitrs ;  do.  from  24,800 
tons  in  1820,  to  647,967  tons  in  1845,^2512  per  cent,  in  25 years; 
to  Russia,  1450  per  cent,  in  25  years ;  do.  375  per  cent,  in  15  jeai^ ; 
Denmark,  1800  per  cent,  in  15  years ;  Prussia,  1214  per  cent,  in  15 
years;  United  States,  287  per  cent,  in  15  years;  do.  British  and 
Colonial,  184  per  cent,  in  15  years ;  Bast  Indies  and  Ceylon,  2025 
per  cent,  in  15  years;  British  West  Indies,  126  per  cent,  in  15  yeai^; 
Germany,  417  per  cent,  in  14  years ;  Italy,  823  per  cent,  in  9  years. 
Increased  number  of  British  vessels  laden  with  coal  for  foreign  ports, 
in  the  six  years  from  1840  to  1846  inolusiye,  142  per  cent. 

Increased  Shipments  from  the  Collieries  of  the  North  of  England 
■^viz.  from  the  ports  of  Newcastle,  Sunderland,  and  Stochton-on- 
Tees,  for  foreign  and  home  consumption  collectively. — From  820,620 
tons  in  1710,  to  6,123,282  tons  in  1842,  =  646  per  cent,  in  132 
years ;  from  2,985,560  tons  in  1810,  to  6,123,282  tons  in  1842  =  151 
per  cent,  in  32  years ;  from  3,160,956  tons  in  1832,  to  6,123,282 
tons  in  1842,  ^  93  per  cent,  in  10  years.  For  home  consumption, 
50  per.  cent,  in  18  years,  ending  1842. 

For  Foreign  Consumption  only From  157,014  tons  in  1820,  to 

1,784,988  tons  in  1845,  =  1036  per  cent,  in  25  years.  In  1773, 
there  were  only  13  collieries  in  the  Newcastle  district,  which  num- 
ber increased,  in  1828,  to  59,  with  an  annual  productive  power  of 
8,123,922  tons.  In  1844,  this  productive  power  was  estimated  at 
13,000,000  tons,  and  the  number  of  collieries  had  increased  to  124, 
and  of  pits,  to  l92 ;  besides  6  other  collieries  in  otber  parts  of  the 
same  field,  and  300,000  tons  which  were  superseded  by  the  inland 
coal.  The  shipiiients  of  coal  to  foreign  parts,  from  this  district,  has 
increased  from  50,805  tons  in  1810,  to  1,784,988  tons  in  1845 ;  being 
at  the  rate  of  3168  per  cent,  in  35  years. 

Increased  Importation  of  Coal  into  the  Port  of  London  'by  Sea  and 
LandSiom  1,667,301  tons  in  1822,  to  3,461,199  tons  in  1845, 
=  108  per  cent,  in  23  years;  from  300,000  tons  in  1699,  to  3,461,199 
in  1845,  =  1057  per  cent,  in  146  years;  from  2,079,275  tons  in 
1830,  to  3,401,199  tons  in  1845,  ^  66  per  cent,  in  15  years. 


1846 

-   -   2,953,755  Tons 

1847 

-   -   3,280,420  " 

1848 

-   -   3,418,340  " 

1849 

-   -   3,339,146  « 

1850 

-   -   3,563,304  " 

Increased  Foreign  Shipments  of  Coal  from  Hull. — 7,463  tons  in 
1833,  to  42,789  tons  in  1845,  =  477  per  cent,  in  12  years.  From 
Liverpool,  50,56]  tons  in  1833,  to  123,456  tons  in  1845,  =  146  per 
cent,  in  12  years. 

Scotland — Has  a  greatly  increased  production  of  coal,  but  for 
the  same  reason  as  in  the  ease  of  England,  we  possess  no  precise 
returns  of  the  aggregate.  This  enlarged  production  is,  in  great 
measure,  applied  to  the  purposes  of  homo  consumption,  especially  to 

s  Fcom  Official  Enports. 
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tlie  various  departments  of  iron  making,  whieli  has  advanced  with 
surprising  rapidity  since  the  discovery  of  the  Blacli  Band  ore. 

Exportation  to  Foreign  Parts  increased  from  31,940  tona  in  1828, 
to  229,513  tons  in  1845;  equivalent  to  617  per  cent,  in  seventeen 
years.  But  the  recent  excess  of  production  ia  mainly  reserved  for 
home  nae. 

South  Wales. — We  have  no  returns  in  relation  to  the  advanced 
production.  Judging  from  the  increased  number  and  power  of  the 
Welsh  iron  works,  the  home  consumption  of  coal  must  be  greatly 
augmented.  It  has  been  asserted,  in  1844,  that  one  third  of  the  iron 
consumed  in  the  known  world,  ia  produced  in  the  mineral  basin  of 
South  Wales,  and  upwards  of  five  million  tona  of  coal  are  annually 
consumed  in  its  manufacture,  and  for  other  purposes,  within  the  coal 
field. 

Foreign  FJxports. — The  exports  of  South  Wales,  in  1833,  amounted 
to  24,981  tons.  In  1845,  four  only  of  the  principal  ports  exported 
237,577  tons.  The  entire  increaaej  probably,  does  not  fall  short  of 
1000  per  cent,  in  twelve  years. 

iShipments  to  London — Increased  from  34,000  tons  in  1828,  to 
81,725  tons  in  1843,  or  172  per  cent,  in  15  years. 

Incremed  G-eneral  Shipments  for  Some  and  Foreign  Oonsump- 
tion.—Es:om  904,896  tons  ia  1828,  to  1,700,000  tona  in  1841,  ^  88 
per  cent,  in  thirteen  years. 

The  shipments,  therefore,  do  not  keep  pace  with  the  homo  con- 
sumption required  for  the  iron  works,  &c. 

France. — Inereaeed  Indigenous  Production  of  Ooal,  Anthracite, 
and  Lignite,  in  29  years — From  869,410  tons  in  1815,  to  3,639,446 
tona  in  1843,  the  ratio  ia  203  per  cent. 

Table  of  the  relative  Increased  Production  of  Mineral  Oomhustibles 
in  France;  representing  the  production  in  1787  as  1.00. 


Date. 

Tons. 

Years. 

178T 
1820 

1830 
1840 
1843 
1846 

212,910 
1,078,660 
1,886,850 
2,960,015 
3,639,446 
4,141,617 

33 
43 
53 
56 
68 

1.00 
4.0S 
7.62 
12.89 
16.09 
19.45 

Increased  value 

of  Indigenous  Production  in  I'mne: 

:,  in  28  and  31 

years. 

In  IBli. 

In  IS42. 

In  ISiS. 

Value  ill  rmiios,                    6,082,447 
"       U.  S.  J)oll8.,            1,316,950 
"       Engl.  Slorling,            272,097 

33,497,779 
6,476,237 
1,352,472 

39,705,432 
7,663,000 
1,603,106 

ijGooglc 


40  inthoduction. 

Increased  ratio  of  value  in  28  years  =  897  per  cent. ;  in  31  years, 
489  per  cent. 

Increased  Importation  of  Mineral  Fuel  into  Franee,  sinoe  1820. 

Imported  in  1820,         In  1S15,  For  cont.  in 

Tons.  Tons.  25  years. 

From  Great  Britain  to  Prance,  24,800  to  647,967  —  2512 

From  Belgium              "  224,100  to  1,376,100  ^  514 

Prom  Prussia               "  27,500  to  237,200  =  762 

Total  imported  into  France,  276,400  to  2,116,272  =  665 

And  an  increase  oa  the  total  importation,  since  1802,  of  1756  per 
cent,  in  43  yeara. 

Ratio  of  Increased  Consumption  of  Mineral  Combustibles  in 
France — Distinguiehing  the  indigenous  fuel  from  the  indigenons  and 
imported  combined,  in  the  periods  of  thirty  and  fifty-eight  years, 
prior  to  1846. 


Dates. 

Indigonousonly. 

General  Consumption,    j 

Tons. 

Pei'ioda  of 
years. 

per  cent. 

Tons. 

Increase 
pet  cent. 

1815 

212,910 

8fl9,410 

4,141,817 

It 

375 
185S 

.^fl9,130 

1,066,320 
e,  3  51,790 

lie? 

Eblgium. — Increased  number  of  Coal-pits  in  operation  or  in  con- 
struction.— From  314  pits  or  points  of  extraction,  in  1830,  to  660, 
in  1840. 

Number  of  Miners  increased  from  29,253  in  1830,  to  38,490  in 
1844. 

Proditction. — Within  about  thirty  years  there  have  been  one  or 
two  periods  of  ebb  and  9ow.  Thus,  from  1802  with  2,635,000  tons, 
to  1832,  it  was  reduced  to  2,249,000  tons,  or  17  per  cent,  decrease 
in  thirty  years;  and  from  2,249,000  tons  in  1832,  increased  to 
4,960,077  in  1845,  or  120  per  cent,  gain  in  thirteen  jeara. 

The  increased  value  in  the  same  interval  being  from  16,957,500 
franca  in  1832,  to  55,400,000  francs  in  1840,  or  226  per  cent,  in 
eight  years. 
Increased  annual  produc-  TLiege,       1830  to  1845,      537,100  tons. 

tion  in  the  Belgian  pro--;  Hainault,    "  "      1,757,346    " 

vinces,  (Namur,       "  "  111,873    " 

Total  increase  from  2,553,000  tons  in  1830,  to  4,960,000  tons  in 
1845,  or  94  per  cent,  in  fifteen  yeara. 

Inereased  Importation  from  G-reat  Britain. — From  770  tons  in 
1831,  to  36,440  in  1841,  and  about  20,000  tons  in  1847.  The  im- 
port trade,  being  of  subordinate  importance,  Tvas  reduced  to  only 
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11,071  tons  from  England,  and  about  the  same  quantity  from  France, 
in  the  year  prior  to  1847. 

The  manufacture  of  iron  has  advanced  so  rapidly  that  there  were 
more  tons  produced  from  the  furnaces  of  a  single  province,  Hainault, 
in  1846,  than  in  the  entire  kingdom  of  Belgium,  only  five  years 
before. 

Increased  Hx^portation  of  Bituminous  Ooalfrom  Belgium,  chiefly 
to  iVamce.— Advance  from  621,560  tons  in  1830,  to  1,356,973  in 
1846,  =  118  per  cent,  in  sixteen  years.  Upwards  of  1,700,000  tons 
in  1847. 

In  the  fifty-eight  years  from  1787  to  1845,  the  exportation  of  coa . 
from  Belgium  into  JVance  increased  twenty-seven  fold,  or  2708  per 
cent.  That  to  the  Low  Countries,  in  the  seven  years  between  1835 
and  1842,  advanced  nineteen  fold.     To  other  countries  no  advance. 

Increased  annual  Consumption  of  Coal  in  Belgium. — Advance 
from  2,162,000  tons  in  1830,  to  2,670,000  in  1840.  The  domestic 
consumption  in  1847  was  probably  upwards  of  4,000,000  tone. 

Holland. — The  quantity  of  coal  received  from  England  has  in- 
creased sixty-seven  per  cent,  in  the  ten  years  between  1831  and 
1841,  since  which  it  has  diminished  forty-eight  per  cent,  in  1845. 

That  from  Belgium  has  augmented  1940  per  cent,  in  the  seven 
years  from  1835  to  1842.  There  is  a  large  increase  from  the  Prus- 
sian provinces. 

Kingdom  OS'  Prussia Increased  Importation   of  Bituminous 

Coal. — Advance,  154  per  cent,  in  twenty-six  years;  from  1832  to 
1844,  112  per  cent,  in  twelve  years. 

Increased  Importation  of  Ooalfrom  England. — !Prom  15,956  tons 
in  1831,  to  184,487  tons  in  1845,  about  ten  fold,  or  1050  per  cent., 
in  fourteen  years. 

Rhenish  Provinces  oe  Pbussia. — Exportation  to  France. — iFrom 
27,500  tons  in  1820,  to  237,200  in  1845;  777  per  cent,  increase  in 
25  years. 

In  the  fifty-eight  years  from  1787  to  1845,  the  exportation  into 
France  advanced  twenty-three  fold,  or  2322  per  cent,  increase, 
Increased  production  of  Bituminous  Coal  in  tlie  provinces  of  the 

Lower  Rhine SaarbrucJc From  233,000  English  tons  in  1817,  to 

700,000  tons  in  1844,  =200  per  cent,  in  twenty-seven  years. 

Westphalia. — Increased  ■production  of  Coal. — From  370,268  En- 
glish tons  in  1819,  to  1,200,000  in  1844,=  224  per  cent. 

Prussian  Silesia. — Increased  production  of  Bituminous  Goal. — 
From  285,000  English  tons  in  1817,  to  850,000  tons  in  1844,^200 
per  cent,  in  twenty-seven  years. 

Prussian  Saxony, — Has  doubled  her  production  in  twenty-one 
years. 

Hanse   Towns. — Increased  Importation    of    Coal  from    Cfreat 
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Britain—Fi-om  26,500  tons  in  1789,  to  227,539  tons  in  1845,  =  759 
per  cent,  io  fifty-six  jeara.     See  ZoUverein. 

Denmark Increased  Importation  from  Oreat  Britain. — From 

61,392  tons  in  1828,  to  168,153  tons  in  1845,^170  per  cent,  in 
seventeen  years. 

Norway Increased  Importation  of  Bituminous  Goal  from  Eng- 
land  From  3,771  tons  in  1831,  to  15,894  tons  in  1841. 

Sweden. — From  Oreat  Britain. — Increase  from  6,150  tons  in 
1831,  to  26,941  tons  in  1841. 

Russia. — Increased  Importation  of  Bituminous  Coal  from  Eng- 
land.— 

From  42,061  tons  in  1835,  to  150,422  tons  in  1845,=  257  per  cent. 
From  2,316  tons  in  1810,  to  150,422  tons  in  1845,^1150  per  cent. 

in  twenty-five  years. 
From  1820,  to  150,422  tons  in  1845,  =  7400  per  cent, 

in  twenty-eight  years. 

HUHGAKT. — Increased  production  of  Bituminous  Goal.—From 
1823  (average  of  ten  years)  14,500  tons,  to  33,076  tons  in  1845;  207 
per  cent,  in  twenty-three  years. 

Bohemia. — Increased  consumption  of  Coal  in  Prague  in  ten  years. 
—From  10,000  French  tonnes  in  1830,  to  24,000  in  1839, 

Proi^MciiOH.— Advanced  from  122,000  tons  in  1882,  to  340,000 
tons  in  1845,  ^^170  per  cent,  in  thirteen  years. 

Austria. — Increased  production  of  coal  in  the  empire,  from  1838 
to  1846,  216  per  cent. 

Increased  consumption  of  Goal  in  Vienna  in  ten  years. — From 
3000  French  tonnes  in  1830,  to  10,000  in  1839. 

Upper  and  Lower  Austria  increased  production  47  per  cent,  in 
four  years,  from  1830  to  1834. 

Increased  production  of  combustihles  in  the  Austrian  Empire,  from 
209,000  tons  in  1832,  to  700,000  tons  in  1846,^234  per  cent,  in 
fourteen  years. 

GrBKMAN  STATES. — ^Prussian  or  German  Custom-house  League — 
IhsBeutsclie  ZoUverein. — Increased  importation  from  Great  Britain, 
from  44,033  tons  in  1831,  to  227,539  tons  in  1845,  being  417  per 
cent,  in  fourteen  years. 

Cf-eneral  exportation  from  the  ZoUverein. — 218,440  tons  in  1834, 
to  349,150  tons  in  1843,  being  60  per  cent,  in  nine  years. 

General  movement  of  coals  in  the  states  of  the  German  Association 
—from  282,760  tons  in  1834,  to  605,900  in  1843,^111  per  cent. 
of  increase  in  nine  years. 

Spain Notwithstanding  our  inability  to  illustrate  with  precision 

the  mining  statistics  of  Spain,  we  must  not  overlook  the  fact  that  it 
seems  destined  to  become  one  of  the  most  valuable  of  the  continental 
coal-producing  countries.     In  superficial  area,  the  Asturian  coal-field 
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ia  probably  not  exeeecied  by  any  other  on  the  continent,  and  as  re- 
gards the  number  and  quality  of  ita  coal  seams,  it  is  no  less  distin- 
guished, although  it  is  one  of  the  latest  brought  into  operation. 

Great  expectations  have  been  formed  as  to  the  national  value  of 
this  district,  and  much  enterprise  has  already  been  attracted  to  the 
development  of  its  important  mineral  resources ;  especially  those  of 
bituminous  coal  and  iron  ore. 

The  coal  business  is  comparatively  in  its  infancy,  but  promises  a 
rapid  progress  in  future.  Thus  the  amount  shipped  coastwise  from 
the  port  of  Grijon,  in  1842,  was  14,100  tons,  and  in  1844  was  41,400 
tons. 

Uhitbd  States  op  America. — Imported  Qoal. — The  only  coun- 
tries from  which  coal  ever  finds  ita  way  into  the  United  States,  are 
Great  Britain  and  British  America,  and  the  contributions  from  thence 
appear  to  be  annually  diminishing.  Por  a  time  there  was  an  increas- 
ing foreign  importation;  viz.  from  22,123  tons  in  1821,  to  181,551 
tons  in  1839.  By  the  operation  of  the  American  tariif,  this  advance 
was  not  only  checked,  but  a  retrograde  movement  was  produced,  ao 
as  in  1843  to  amount  to  only  41,163  tons,  by  the  United  States  re- 
turns. By  the  la^t  annual  return,  that  for  1847,  the  entry  of  foreign 
coals,  whether  from  Europe  or  from  British  America,  was  148,021 
tons;  of  which  from  12,000  to  15,000  tons  were  re-exported,  for  the 
service  of  the  English  steamships.  1850, 180,439  tons  were  imported 
into  the  United  States;  1853,  231,508. 

INCKEAEED    PRODUCTION    OP   AMERICAH    COAL   AND    ASTURACITE, 

Bituminous  Ooal. — We  have  already  indicated  that  we  possess  no 
authentic  data  for  determining  the  progressive  production  of  this  de- 
scription of  fuel  in  the  United  States.  Such  informal  details  as  have 
reached  ns,  will  appear  in  the  proper  place ;  and  we  can  only  remark 
here  that  the  rate  of  increase  is  evidently  very  rapid. 

Anthracite. — Of  this  important  combustible  we  shall  have  much  to 
say,  and  we  possess  abundant  testimony  upon  which  to  found  our 
calculations.  The  production  of  anthracite  may  be  said  to  be  entirely 
confined  to  the  State  of  Pennsylvania,  which  possesses  a  numerous 
and  interesting  group  of  coal  basins  of  various  sizes  and  characters. 

Our  returns  show  that  the  consumption  of  anthracite, — in  other 
■words,  the  coal  trade, — commenced  with  365  tons  in  the  year  1820 ; 
that  the  production  reached  48,047  tons  in  1837 ;  that  it  had  in- 
creased to  881,026  tons  in  1837,  and  advanced  to  three  millions  of 
tons  in  1847  J  without  including  much  that  is  consumed  on  the  spot, 
in  the  mining  districts,  or  in  the  interior  of  the  country. 

The  increased  production,  therefore,  was,  in  the  first  ten  years, 
viz.,  from  1827  to  1837,  1735  per  cent.;  in  the  second  ten  years, 
viz.,  from  1837  to  1847,  240  per  cent.;  and  in  the  twenty  years 
previous  to  1848,  that  is,  from  1827  to  1847,  6160  per  cent. 

We  introduce  another  view  of  this  subject,  which  exhibits  this 
accelerated  increase  in  the  consumption  of  anthracite,  perhaps,  with 
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yet  greater  perspicuity.  The  amount  which  was  periodically  for- 
warded to  market,  exclusive  of  tlie  cousuatption  in  and  near  tho 
plaeea  of  production  and  wMeli  has  not  heen  estimated,  is  as  fol- 


1  the  21  years  from  1820  to  1840,  in- 
clusive, 6,847,1T2  tons. 
In  the  succeeding  7  years  to  1847,  inchisive,            12,371,961    " 


Total  furnished  from  the  commencement,  19,219,133  tons. 

From  1848  to  1853,  inclusive,  23,841,358  tons. 

Total  furnished  from  the  commencement,  43,060,491    " 

With  this  we  terminate  our  compendium  of  the  coal  statistics,  into 
whose  details  we  shall  enter  at  large  further  on :  our  immediate 
object  being  that  of  showing  the  rapid  increase  in  the  annual  pro- 
duction of  coal,  all  over  the  globe,  within  the  last  quarter  of  a  cen- 
tury. 


PEODUCTION    OF  IROS. 

We  have  already  exhibited  in  the  diagi-am  form,  the  superficial 
areas  of  the  principal  coal  producing  countries  of  the  world,  and  also 
the  squares  of  the  coal  production  of  the  same  countries,  in  the  year 
1845.  We  are  induced  to  occupy  a  small  space  hero,  by  a  similar 
mode  of  illustration  in  regard  to  the  production  of  iron,  in  the  samo 
year,  by  the  chief  manufacturing  countries. 

In  the  preparation  of  the  materials  forming  this  volume,  we  never 
contemplated  to  devote  any  part  of  it  to  the  subject  of  iron.  The 
statistics  of  coal,  which  we  undertook  to  elucidate,  seemed  to  promise 
a  task  of  quite  sufficient  magnitude  to  keep  us  in  full  occupation. 
Nevertheless,  we  have  found  that  the  rapid  advancement  of  the  coal 
trade  was  so  intimately  connected  with  the  contemporaneous  process 
of  the  iron  manufacture,  that  Tire  have,  almost  unconsciously,  been 
led  out  of  our  prescribed  path;  and  having  collected  some  interest- 
ing results  by  tho  way,  we  give  them  insertion  in  their  appropriate 
places. 

We  now  only  propose  in  this  place,  to  introduce  a  diagram  show- 
ing the  condition,  as  to  production,  of  the  iron  manufactory  or  smelt- 
ing, in  the  year  1845,  the  latest  year  in  which  "wc  could  obtain  a 
series  of  contemporary  returns. 

The  respective  proportions  are  as  follows : — 

1.  Great  Britain,         .           .            -            .  2,200,000 

2.  United  States,         -            -            -            -  502,000 

3.  France, 448,000 
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.  Zollverein,  or  Prussian  States, 

.  Austria, 

.  Belgium,      -  -  - 

.  Sweden,       -  -  - 

.  Spain,  (1841) 

.  All  other  European  countries, 


400,000 
300,000 
190,000 
150,000 
146,000 
26,000 
60,000 


Total,       4,411,000 


Diagi- 

M  of  the  Production  of  Iron  t 

»  184.'5. 

G 

1 
cat  Brilai 

2                                3 
United  States.                France. 

■D      □ 

4 

a 

0,000  tons. 

3 

200,«00  tor 

.. 

Prussian                 A 

ZoUverein. 

uEtriQ.                   Bolgium. 

Sweden 

An  otiicr  Euro- 
pe.™ countries. 

a 

a       a 

n 

a 

800,00(1  dons.             19 

,000toTiB.          150,000  tons.         146,000  tor 

s.      Ve.OOO  tons. 

Mate 

of  Iron  i 

*  England. 

Furnaces  in 

Iron  prodncad. 

1830 

360 

678,417 

1840 

402 

1,396,400 

1843 

1,215,350 

1845 

1,512,600 

1848 

1,998,668 

1860 

469 

2,380,000 

1852 

■666 

2,701,000 

1854 

2,260,000 

Persons  em 

ployed  m  i 

nining,             120,000 

"During  the  ten  months  ending  Nov.  5,  1853,  Great  Britain  ex- 
ported $75,000,000  ■worth  of  iron,  and  by  far  the  largest  portion 
■was  taken  by  the  United  States.  Of  pig-iron,  the  "United  States 
received  57,000  tons,  and  IloHand,  which  comes  next  upon  the  list, 
took  13,000.  Of  bar,  bolt  and  rod-iron,  the  United  States  took 
26S,530  tons,  or  nearly  six  times  as  ranch  as  Canada,  which  receiv- 
ed the  next  largest  amount."* 
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Iron  Trade  of  the  United  Kingdom. 
Total  exports  from  tho  United  Kingdom  in  1852 : 

Tons. 

Pig-iron, 240,491 

Bars  and  Rails,               .             .             -            .  648,996 

■    Kods, 18,696 


e  shipped  to  the  United  States: 


Pig-iron, 

Bars  and  Hails, 

Eods, 


104,2-30 

334,224 

1,439 


Leaving  tons,         368,290 
for  the  requirements  of  the  rest  of  the  world.* 

We  insert  the  following  taWe  from  page  S31  of  the  first  edition 
oa  the  Annual  Production  of  Pig  and  Cast-iron  in  Great  Britain, 
Fraace  and  other  European  countries,  and  in  the  United  States  of 
America : 


TflMs.    G 

Britain 

Frniioa. 

Beigium. 

Kollevo- 

TJ.  SttiWa. 

Austria. 

Svedeu. 

BuBsio. 

Tons. 

Tons. 

Tons. 

Toub. 

Tons. 

Tons. 

'"•■ 

Tona. 

1841        1 

32T,ai2 

377,142 

90,000 

287,000 

151  000 

90,000 

300,000 

399,458 

121,000 

103,440 

180^000 

1843        ] 

ais'ooo 

416,377 

210,000 

320,000 

1844       1 

575,260 

421,388 

163,791 

250,000 

486,000 

100,000 

380,000 

1845        1 

512,000 

448,900 

156,000 

300,000 

502,000 

190,000 

145,000 

400,000 

1848        1 

998,568 

348,000 

1849       2 

000,000 

650,000 

1850        2 

380,000 

160,000 

133,500 

189,000 

1852       2 

701,000 

1654       2 

230,01)0 

EA 

ILKOAD 

8. 

After  passing  from  coiil  to  iron,  we  are  almost  unavoidably  tempted 
to  diverge  yet  further,  to  the  subject  of  railroads,  steam-engines,  and 
steam  vessels, — so  closely  do  all  these  matters  seem  interwoven  with 
each  other,  being  at  one  and  the  same  time  both  cause  and  efi'ect,  in 
relation  to  the  enormous  increase  of  coal  production,  in  all  parts  of 
the  world.  Thus  we  are  impelled  to  notice  the  astonishing  extension 
of  railroads  in  our  day,  whereby  the  coal,  the  iron,  and  the  other 
minerals  have  become  more  generally  accessible,  and  consequently 
more  valuable,  in  proportion  as  they  can  be  transported  with  cheap- 
ness and  rapidity  to  their  several  markets. 

*  Lonaon  MiQiug  Juuriiiil,  Ajjiil  lat,  1854. 


>y  Go  Ogle 


INTRODUCTION. 


The  following  statement  shows  tlie  actual  numher  of  miles  of  rail- 
way finished  and  in  progress  in  Europe  and  America,  in  1844. 


In  Great  Britain  and  Ireland,  -  -  -  2069 

In  Prussia  and  Germany,  .  .  .  .  2500 

In  France,  1241  Quiles  finished,  -  -  -  1750 

In  Russia,  --..-.  1500 

In  the  United  States  of  America,  -  -  -  3688 

11,507 

In  England,  in  1845,  there  were  obtained  from  Parliament  new 
railroad  acts  for  3543  miles ;  up  to  1846,  the  total  number  of  miles 
authorized  to  be  made  in  Great  Britain  was  7494  miles,  and  to 
January  1st,  1847,  8384  miles,  besides  1862  miles  already  made. 

In  Prance,  in  the  same  year,  the  number  of  miles  completed, 
commenced,  and  proposed,  was  8874 — whose  estimated  cost  was 
^297,220,000,  or  £61,600,000 

In  Belgium,  there  were  282  miles  of  railroad  in  operation  in  1842, 
348  miles  in  1844,  and  386J  miles  in  1846,--co8ting  ^5,789,872. 

In  the  Zollverein,  there  were  completed  24  railroads  in  1843,  of 
the  length  of  1730|  miles. 

In  all  (Germany,  in  1844,  3565  English  miles,  in  43  railroads. 

United  States  of  America. — By  an  unoflieial  article,  dated  June, 
1846,  it  appears  that  there  were  then  in  operation  in  the  United 
States  an  aggregate  length  of  4731  miles,  which  was  constructed  at 
the  cost  of  |l27,417,758,  equivalent  to  ^26,325,983. 

From  the  data  furnished  up  to  that  time,  we  collect  that  the  capital 
invested  in  railroads  alone,  independent  of  private  and  local  under- 
takings, had  augmented  nearly  five-fold  in  ten  years. 

During  the  year  1846,  the  total  amount  of  completed  railroads  in 
the  United  States  had  reached  the  aggregate  of  4864J  miles. 

In  the  beginning  of  1847,  there  were,  according  to  the  report  of 
the  postmaster-general,  of  finished  railroads  4752.milcs  ;  in  progi-css 
and  projected,  264  miles ;  total,  5016  miles.  Omitting  the  gigantic 
project  of  the  Oregon  railroad. 

Thus,  at  the  commencement  of  1847,  we  find  that  the  number  of 
miles  of  completed  and  partly  Sniehed  railroads  in  the  principal 
countries  of  Europe  and  America,  amounted  to  no  less  than  20,000 
miles ;  being  within  a  few  thousand  miles  of  the  entire  circumference 
of  the  globe.  Those  in  Europe  were  supposed  to  require  6,157,000 
tons  of  iron.  Added  to  this,  the  government  of  British  India  has 
had  surveys  undertaken  for  2000  miles  of  railroad,  with  a  view  of 
commencing  a  general  system  of  railway  in  that  extended  empire. 

1853. — The  number  of  miles  of  railway  now  in  operation  upon  the 
surface  of  the  globe  is  34,776,  of  which  16,180  are  in  the  Eastern 
Hemisphere,  and  18,590  are  in  the  Western,  and  'which  are  distri- 
buted as  follows; — 
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Miles. 

Miles. 

United  States, 

17,317 

Belgium,    . 

632 

British  Provinces, 

823 

Russia, 

422 

Island  Cuba,     . 

859 

Sweden,     . 

75 

Panama,  . 

31 

Italy, 

170 

South  America, 

60 

Spain,        . 

60 

Great  Britain, . 

6,976 

Africa, 

25 

Germany, 

6,340 

India, 

100* 

France,    . 

2,480 

Pra.ce. 

Beieinm. 

1 

Ireat  Britain 

France. 

Belginm. 

P 

ftfat 

Horse 
power. 

engr^. 

Horao 
power. 

Newcastle 
or  north  of 
England 
coal  field. 
Hoi'se  power 

Pixea 
onginos. 

Horse 

med 

engines 

Horse 
power. 

IS38 
1839 

916 
1,842 
2,332 
2,459 

14,051 
24,144 
27,677 
33,308 

662 
1,044 
1,044 

19,456 
26,312i 
36,512 

1840 
1843 
1844 
184i. 

19,397 
Cornwall. 
44,1100 

2,696 
3,845 
4,114 

35,19! 
46,781 

51),183 

1,019 
1,448 

37,370 

Hence,  it  ia  shown  that  the  amount  of  horse  power  employed  in 
mining  and  manufacturing  enterprise  in  France  increased  257  per 
cent,  in  ten  years ;  and  in  Belgium  94  per  cent,  in  only  five  years. 
Our  English  returns  are  incomplete. 


ffaged  in  Commerce. 

Great  Bntaia,  eaKlusive  of  her  Coloniea. 

Years. 

Ko. 

Tonnage. 

p"wer. 

aans. 

Merchant  marine, 

War  steamers   in  commission,  and  liuilding  mail 
EtBamers,  Indian  navj, 

Vmted  Slatei. 

Tie  first  westarn  steamboat  was  lannohed  at  Pitts- 
burg, on  (he  Ohio,  bj  Pulton,  in  1811. 

Coastingmerehantmarineit'sailinBTOSsels,' 
i;                     Lakes,      .... 

1533 

1S,17 

1S44 
184S 
1846 

184S 

IS40 
1844 
1845 

1946 

I8i7 

554 

810 

900 

916 

1,000 

IS 

800 

1,500 

SO 

69,800 
114,000 

155,473 
265,269 
319,527 
145,311 
54,486 
60,825 

70,000 
57,017 

698 
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I. 

Tonaage. 

Horae 
power. 

Guns. 

Sailing  tonnage  on     " 
1861,  atoamboata  on  Uic  Lakes   0  =i 
LocomoiiTS  engineE,      . 
War  steamera, 

Eschtaive  of  13  Bailing  and  8    teamcrB  havmg  fl 
guns,  and  revenue  veaaela. 

1840 
lli46 

I'll? 

IS 
11 
1^ 

1   noo 

0,0  BO 

Fr<m>^Q. 

Steamboats,        .... 

1835 
183 
lb40 
1644 
1«45 
1846 

184 

I'l 

238 
247 

C 

'^00 
10  90(1 

6,408 

12^788 
13,250 

438 

Russia. 

■War  atoamors,         ,         .         . 

l"! 

The  steam  marine  of  the  Ui  itel  States  lo  immense,  amounting  in 
1852,  according  to  AndieiTS  s  Repoit  to  13 '0  vessel?  with  an  aggre- 
gate tonnage  of  417,22d  ^,  of  -which  96  (tonnage  91,475  H)  were 
ocean  steamers,  529  were  coast  steamers,  (tonnage  121,025  f  j),  765 
were  interior  steamers,  (tonnage  204,725  ^),  of  which  601  (tonnage 
135,559  ^f)  were  on  the  rivers,  J 

The  Mercantile  Marine  of  Great  Britain  and  United  States. 

During  the  year  1853  there  were  built  and  registered  in  the  United 
Kingdom  645  sailing  vessels,  of  a  collective  burden  of  154,966  tone ; 
153  steamers,  with  a  tonnage  of  48,215,  making  the  total  aggregate 
of  ships  building  during  the  year  of  203,171  tons,  independent  of  the 
vessels  built  in  the  colonies. 

A  striking  fact  in  the  ship  building  of  the  United  Kingdom,  is  the 
rapid  increase  of  iron  ships.  Of  the  153  steamers  built  last  year, 
117  were  of  iron.  Of  the  sailing  vessels,  10  were  built  of  iron,  ave- 
raging 867  tons  each.  On  the  Clyde,  which  is  one  of  the  finest  ship 
yards  in  Great  Britain,  more  than  half  the  vessels  now  on  the  stocks 
are  of  iron.  Over  250,000  tons  of  shipping  were  built  in  the  United 
States  in  1852,  and  a  still  greater  amount  in  1853.  At  present  the 
aggregate  amount  of  tonnage  owned  by  each  of  the  two  countries 
does  not  materially  vary.§ 

IIGreat  Britain  and  Ireland  have  a  navy 
of       ■         ...         .         678  vessels  and  18,000  guns. 

France, 328  vessels  and    8,000  guns. 

Russia 175  vessels  and    7,000  guns. 

Turkey,  ....  74  vessels  and    4,000  guns. 

«  Offielal  Report  of  the  Seoretaij  of  tho  Treasury,  1847. 
+  Report  of  the  Society  Maritime,  1846. 
i  V.  States  Gaiateer,  1854. 
3  New  Yort  Tribune. 

(1  Map  o£  Europe  embraolng  latest  Stntisticc,  publialicil  by  Conpctthwaitc,  Desilvor  & 
BnUer,  Phils.  1354. 
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Such  are  the  resulta  whicli  our  recent  investigations  Lave  disclosed, 
while  seeking  to  trace  the  onward  march  of  productive  industry,  in 
opposite  hemispheres.  However  rapid  may  have  been  that  advance 
in  the  Old  World,  in  energy  and  perseverance — in  inventive  genius 
and  mechanical  skill — in  an  extended  application  of  the  useful  arts — 
in  the  employment  of  mighty  agencies  known  to  us  hut  as  yesterday 
— and,  above  all,  perhaps,  in  the  adaptation  of  the  wonderful  powers 
of  steam — the  New  World  has  by  no  means  suffered  herself  to  be  left 
behind.  It  is  but  justice  to  the  latter  to  show  how  fully  she  appre- 
ciates and  avails  herself  of  this  newly  acquired  knowledge,  by  her 
rapid  advancement  in  the  operative  and  industrial  arts,  in  so  wide  a, 
field  for  human  enterprise.  We  cannot  perform  this  duty  so  effici- 
ently as  in  the  language  of  one  of  her  own  citizens  and  most  distin- 
guished engineers.  The  admirable  and  truly  eloquent  address,  from 
which  we  take  the  following  extracts,  was  delivered  at  the  successful 
termination  of  one  of  the  most  important  undertakings  in  the  system 
of  internal  improvements  in  Pennsylvania.  It  reached  us  soon  after 
we  had  embodied  in  the  preceding  pages  the  statistical  results  which 
were  elicited  during  the  preparation  of  the  present  volume,* 

"  We  have  ah-eady  alluded  to  the  indications  which  past  experience 
affords  of  the  probable  future  consumption  of  coal  in  this  country. 
She  subject  is  of  primary  interest,  and  we  may,  therefore,  venture 
still  to  add  some  reflections  upon  the  causes  which  aro  now  at  work 
to  extend  this  consumption. 

"In  estimating  the  probable  growth  of  this  trade,  we  must,  to 
some  extent,  endeavour  to  free  our  minds  from  the  shackles  of  old 
opinions,  and  the  influence  of  ancient  example.  We  must  learn  to 
feel  the  truth,  that  we  live  in  an  age  that  bears  little  resemblance  to 
the  past,  and  the  progress  of  which  cannot  he  safely  judged  by  the 
history  of  the  past. 

"  This  is  essentially  the  age  of  commerce  and  of  steam — the  foun- 
dations of  which  are  our  coal  mines. 

"  In  the  machine-shop  and  factory — on  the  railroad  and  canal — ■ 
on  the  rivers  and  the  ocean — it  is  STBAM  that  is  henceforth  to  per- 
form the  labour,  overcome  reaiatance,  and  vanquish  space.  And  it 
ia  not  for  human  intellect  to  assign  a  limit  to  the  application  of  this 
power,  in  a  country  like  that  which  it  is  our  fortunate  lot  to  inhabit — 
intersected  by  noble  rivers,  and  penetrated  by  numerous  bays — with 
an  extensive  sea-board,  lined  by  flourishing  cities,  and  possessing, 
along  with  boundless  enterprise,  all  the  elements  of  national  wealth.^ 

"But,  look  where  we  will,  the  evidence  of  the  truth,  that  we  live 
in  an  age  of  which  the  progress  is  not  to  be  measured  by  examples 
from  the  history  of  the  past,  is  prominent  before  us. 

"  Taking  the  iron  trade  as  an  example,  we  find  that  the  mere  in- 
crease of  the  production  of  this  metal,  in  the  valley  of  the  Schuyl- 
kill alone,  during  the  last  eighteen  months,  exceed  the  entire  produc- 
tion of  the  furnaces  of  Grreat  Britain,  ninety  years  ago.     The  mann- 

*  Eeport  fo  Iho  Stockholders  of  tlie  SohujlkHl  Navigation  Corapfinj,  bj  Clinrles  Eliot, 
Esq.,  President,  January  ith,  1S4J. 
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facture  of  cotton  in  Great  Britain  which  has  increased  ahout  one  hun- 
dred fold  in  the  last  seventy  years,  and  of  the  same  and  many  other 
articles,  as  well  in  Europe  as  in  this  couDtry,  exhibits  results  almost 
equally  striking. 

*'  There  was,  in  fact,  no  appreciable  iron  trade,  and,  indeecl,  bnfc 
little  trade  at  all,  in  the  present  ordinary  use  of  that  word,  anterior 
to  the  introduction  of  the  steam  engine — an  inatrument  of  power 
deriving  its  efficiency  almost  entirely  from  coal,  which,  through  its 
agency,  has  given  birth  to  modern  commerce,  to  modern  enterprise, 
and  a  mighty  impulse,  too,  to  modern  civilization. 

"  A  quarter  of  a  century  ago — within  the  memory  of  almost  all 
here  present — those  magnificent  boats  which  now  give  life  to  the 
Delaware  and  the  Hudson — the  sevea  or  eight  hundred  which  tra- 
verse the  Mississippi — and  the  thousand  which  circulate  on  other 
waters  of  this  country,  had  no  existence,  except,  perhaps,  in  the 
imaginations  of  those  who  were  then  considered  wild  and  visionary 
enthusiasts.  Now,  every  year  brings  forth  new  specimens,  each  in 
its  turn  regarded  as  the  noblest  creation  of  bold  invention ;  and 
each  week  presents  some  new  enterprise,  by  which  the  Atlantic  cities 
are  brought  into  closer  connection  with  each  other,  and  with  foreign 
ports. 

"  The  use  of  this  power  on  the  ocean  has  but  just  commenced  ;  yet 
enough  has  already  been  accomplished  to  point  to  an  approaching 
revolution  in  the  coasting  trade  and  foreign  commerce  of  all  coun- 
tries. The  next  year  promises  to  witness  new  lines  of  ocean  steam- 
era,  connecting  this  country  with  England,  France,  Germany,  and 
South  America,  and  traversing  the  coast  from  New  York  to  New 
Orleans.  ■ 

''A  quarter  of  a  century  ago,  and  there  were  not  more  than  a 
thousand  tons  of  anthracite  annually  raised  and  exported  in  all  this 
Union ;  now  the  increase  alone  is  more  than  a  thousand  tons  per 
diem,  and  compounding  rapidly  upon  that. 

"But  still  we  can  form  no  accurate  estimate  for  the  future  increase 
from  the  past.  New  elements  are  daily  introduced  into  the  problem, 
of  which  no  human  intellect  can  determine  the  value, 

"  The  introduction  of  the  railway  system  over  all  Europe  and  even 
Asia — over  this  continent  and  the  West  India  Islands — over  Russia, 
and  even  into  the  Papal  States,  offer  a  guarantee  of  a  future  con- 
sumption of  iron  and  coal,  and  all  the  chief  mineral  products  of  the 
earth,  to  which  no  bounds  can  be  a-asigned. 

"Each  railway  requires  iron  for  its  track,  engines,  cars,  and  fre- 
quently for  its  stations.  Each  new  steamer  requires  coal  to  drive 
it — iron  for  its  engine,  and  sometimes  for  its  hull — and  five  tons  of 
coal  for  each  ton  of  iron  it  consumes. 

"  Every  steam  boat  that  is  launched,  and  every  road  that  is  forced 
into  the  interior,  gives  birth  to  new  enterprise,  new  wants  and  new 


"  The  manufacture  of  the  iron,  and  the  propulsion  of  the  machi- 
nery require  coal;  the  quantity  increases  with  the  expansion  of  the 
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railway  system  ;  the  system  extends  the  area,  of  civilized  popalation, 
and  consequent  agricaltural  wealth.  This  wealth  needs  transporta- 
tion, and  this  transportation  again  needs  coal  and  iron. 

"  Iq  this  country,  peculiarly,  the  consumption  of  this  fuel  is  in- 
creasing with  the  general  increase  of  population  where  it  is  em- 
ployed— with  the  wider  area  over  which  it  is  used — with  each  new 
purpose  to  which  it  is  applied — with  the  growth  of  every  deaci'iptzou 
of  manufacture  requiring  power,  with  every  new  improvement  by 
which  the  cost  of  its  conveyance  is  diminished,  and  with  the  exten- 
tension  of  inland,  coast,  and  ocean  navigation."* 

Thus  far  has  been  exhibited  in  the  foregoing  pages  an  interesting 
picture  of  the  wonderful  advance  made,  in  our  day,  in  the  application 
of  the  mineral  combustibles.  We  have  seen,  and  let  us  note  the  fact, 
that  this  enormous  advance  haiS  not  been  limited  to  a  single  district, 
but  that  it  has  simultaneously  proceeded  in  all  the  coal  producing 
countries  of  the  earth.  Doubtless  a  very  large  portion  of  this  is 
ascribable  to  the  prodigious  extension  of  steam  power,  occasioning  a 
oorrespoudiug  demand  for  mineral  combustibles.  We  should  exceed 
our  prescribed  limits  were  we  to  adduce  the  evidences  of  this  in- 
creased application  of  steam,  through  the  agency  of  coal.  Nor, 
indeed,  is  it  essential  to  our  purpose.  But  we  are  quite  sure  that  we 
cannot  more  appropriately  terminate  thia  introductory  section,  than 
by  citing  the  following  expressive  passage,  which  we  find  in  the 
Bulletin  of  the  Central  Commission  of  Statistics  in  the  kingdom  of 
Belgium ;  to  the  author  of  which  we  have  here  to  acknowledge  our 
ofcligations. 

"  Industry  has  undergone  a  complete  transformation  since  the  estab- 
lishment of  machinery.  The  development  of  mechanism  is  owing  to 
the  application  of  steam  as  the  moving  power.  Steam  has  been  sub- 
stituted in  a  multitude  of  operations,  for  the  natural  agents.  If  we 
had  to  write  the  history  of  industry,  we  should  represent  man  seek- 
ing at  first  to  direct,  to  his  advantage,  the  elements  of  nature,  and 
subsequently  creating  new  forces  and  more  powerful  agents.  In  the 
first  period,  man  finds  masters  in  every  thing  which  surrounds  him ; 
the  means  at  his  disposal  are  very  confined ;  his  knowledge  and  his 
capital  are  limited  ;  regulations  badly  conceived ;  the  small  extension 
of  outlets ;  the  difficulties  of  transportation ; — all  restrain  his  capa- 
bility of  production. 

"  In  the  second  period,  the  state  of  affairs  changes  :  he  has  subdued 
the  natural  elements ;  he  disposes  them  at  his  will ;  the  science  of 
mechanics  procures  him  the  most  powerful  agents ;  natural  philosophy, 
chemistry,  discover  to  him  a  part  of  their  treasures ;  capitals  are  no 
longer  locked  up ;  the  slender  profits  of  agriculture  impel  them  back 
towards  industrial  occupations.  Interior  shackles  have  disappeared ; 
treaties  of  commerce  establish,  between  the  people,  fixed  relations, 

IB  of  ligttoning  the  Inbont  of  man  nns  felioi- 
1  the  romart  that  the  aseont  of  Mount  Blnno 

■.B,  OS  the  moat  toilsome  feat  that  a  strong  man 
f  tiyo  pounds  of  coal  would  place  him  on  the 
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■which  ctaily  enlarge  their  social  ancl  political  connections.  Distances 
are  effaced ;  routes  are  mnltiplied;  and  steam,  after  having  ploughed 
the  rivers  and  the  seas,  skims  the  earth  in  a  rapid  flight.  Commerce 
unites  together  every  people ;  the  market  is  enlarged.  Production, 
■which  outstrips  all  local  neeessitiea,  urgently  demands  new  outlets ; 
embarrassment  no  longer  attaches  to  production ;  the  trouble  hence- 
forth rests  in  the  distribution. 

"  The  employment  of  the  combustible  mineral.  Coal,  in  the  smelt- 
ing of  iron,  has  emancipated  the  Iroh  manufactory.  Henceforward 
the  mineral  comes  to  seek  the  fuel.  Steam  is  prepared  as  the  motive 
power :  the  forge-master,  the  founder,  are  no  longer  confined  to  the 
banks  of  rivers,  or  the  depths  of  the  forests,  far  S-om  the  inhabited 
places.  Industry  has  broken  her  fetters ;  commerce  is  set  free,  at 
least  in  the  interior.  Gigantic  high-furnaces  arise ;  forges,  bar-iron 
■works  multiply ;  iron  receives  every  shape ;  manufactories  fill  the 
■world  with  machines.  One  might  even  say  that  each  operation  of- 
industry  gives  birth  to  new  marvels,  and  that  all  contribute  to  the 
successive  and  unbounded  enlagemont  of  productive  forces  and  of 
new  agents. 

"  Thus,  coal  produces  steam ;  steam  fashions  the  metals  ■which 
serve  to  fabricate  the  inacHnes,  The  implements  of  various  trades, 
leaving  workshops,  distributed  through  every  branch  of  industry. 
Steam  becomes  the  unirersal  agent ;  if  she  is  the  producer,  she  is  at 
the  same  time  the  vehicle  of  production.* 

"  The  powers  of  man  are  centupled ;  he  is  no  longer  the  serf  of  the 
creation ;  he  is  rather  the  king.  The  barona  of  feudality  have  made 
room,  by  their  side,  for  the  nobility  produced  by  industry.  The  sword 
commands  no  more ;  it  is  capital  which  commands.  To  the  state  of 
strife,  of  ■warlike  antagonism,  succeeds  a  regime  of  industrial  compe- 
tition and  of  exchanges.  Men  know  themselves  and  each  other  better ; 
national  characteristics  are  obliterated;  it  seems  that  humanity  is 
invested  with  a  new  form ;  organization  is  established  between  states ; 
between  continents." 

"  Mineral  and  metallurgic  industry  is,  -with  agriculture,  the  most 
■vital  element  of  our  country's  prosperity.  Goal  is  the  most  essential 
agent  of  all  industry ;  the  foundry,  the  iron,  constitute  merely  the 
instruments,  the  elements  of  riches."t 

*  "It  is  ns  yosferday  only,  so  to  say,  tliat  Kfeaia  has  bsen  employed  oa  a  moving  powar; 
and  yet  it  alraady  fuvnishsB  the  globe  with  ft  fotoe  eetimatad  at  moru  than  ten  milHons  of 
horaea,  or  siciy  miilioiw  of  men."     M.  Miahel  Chevalier. 

We  TTonld  here  rsCsc  to  an  exoellant  article  in  Hunt's  Merohania'  Magnzino,  June, 
1848,  by  Mr,  C,  Fraser,  on  tho  "  Moral  Inflnenoe  of  Steam." 

t  BulJetiQ  de  la  Commission  Cautrala  de  Sladsqne,  Biuselies,  1S43. 
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SECTION    11. 

MrSCBLLANEOUa  NOTES  IN  RELATION  TO  COAL. 

Terms  of  synonymous  signification,  many  of  which  are  employed 
in  this  work.    Bituminous  Coal,  Slate  Coal,  Foliated  Coal,  Anthracite. 

MnglisJi,  Coal,  Pit  Coal,  Brown  Coal,  Sea  Coal,  Stone  Coal;  Col- 
lier, a  coal  miner  ;  Colliery,  a  coal  mine.  Saxon,  Col.  Dutch,  Koolen, 
Steentull,  Steenkoolen.  G-erman,  Kohle,  Stein tohle,  Schwara 
Kohle,  Pech  Kohle,  Kannelkohle,  Moor  Kohle,  Blatter  Kohle,  Grob 
Kohle.  Danish,  Kul.  iSwedish,  Kol,  Stenkol.  OornisA,  Kolon, 
Irish,  Guel.  French,  Houille,  Charhon-de-terre.  Belcfie,  Houille, 
HoTiillieres,  coal  pits.  Italian,  Oarbone  Fossile.  Latin  and  (h'eeh, 
Lith-anthras.  Portuguese,  C^rvoes  de  terra,  ou  de  Pedra.  Russian, 
Ugolj  kamennoe.  Polish,  We.giel  ziemny.  Spanish,  Carbon  de  tierra, 
Bock  coal ;  Carbon  de  Piedra,  Stone  coal,  Wetsh,  Culm.  Swedish, 
Kolm. 

Unglish,  Charcoal,  carbonized  wood.  Italian,  Carbone  di  legna. 
Carbo  ligni.  French,  Charbon  de  bois.  <}erman,  Heine  Kohle. 
Spanish,  Carbon  de  lena,    Polish,  We^giel.     Russian,  Ugolj. 

English,  Pitch.     G-erman,  Pech.    French,  Poix. 

English,  Jet.  French,  Jayet.  German,  Gagat,  Erdpech.  Russian, 
Polish,  Gagat. 

Fnglish,  Coke.  Swedish,  Stenkolstybb.  French,  Charbon  de 
terre,  Charbon  de  bois.     English,  Charcoal.     German,  Kohlenetoff. 

Irish,  Peat.  Scotch,  Peat.  English,  Turf.  German,  Torf, 
French,  Tourbe,  Tourbiere.  English,  Turbary.  JVew  England, 
U.  S.,  Tag. 

GEOGEAPHICAL  DISTRIBUTION  OF  COAL. 

In  his  25th  chapter  of  the  "  Xlistory  of  Fossil  Fuel,"  the  author 
dilates  on  the  influence  which  future  discoveries  of  deposits  of  coal 
in  foreign  countries  aod  the  increr^ed  employment  of  the  combusti- 
bles in  manufactures  there  might  have  upon  the  industrial  operations 
and  local  interests  of  Great  Britain.  Inquiries  of  that  sort  would 
scarcely  be  expedient  here,  inasmuch  as  we  do  not  advocate  the  ex- 
clusive interest  of  any  country,  and  acknowledge  no  preference  for 
the  prosperity  of  one  section  to  the  disadvantage  of  its  neighbour. 
We  espouse  no  cause  save  that  of  economic  geology  and  the  useful 
arts  associated  with  it ;  contemplating  these  subjects  with  reference 
to  their  practical  benefits,  to  their  commercial  and  productive  value, 
present  and  prospective.  We  estimate  them  in  proportion  as  they  are 
interesting  in  science,  and  conducive  to  the  well-doing  of  the  mass. 
With  such  views  we  seek  not  to  define  how  far  the  possession  of  local 
advantages,  the  discovery  of  new  mineral  deposits  or  of  improved 
appliances  and  facilities,  may  retard  or  accelerate  rival  interests.  It 
is  not  our  purpose  to  inquire  into  the  injury  which  particular  estab- 
lishments or  regions  might  sustain  when  placed  in  a  state  of  conipeti- 
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tion  ■with  others  which  happen  to  enjoy  a  more  favourable  state  of 
circumstances. 

Two  great  facts,  beyond  all,  stand  prominent.  It  is  cortaia  that  as 
manufacturing  and  productive  industry  take  root  and  flourish  almost 
exclusively  in  the  cool  and  temperate  zones,  so  in  them  do  the  coal 
formations  and  all  the  most  useful  mineral  productions  prevail  in 
their  greatest  abundance.  Our  scientific  maps  and  investigations 
confirm  the  one,  and  national  statistics  determine  the  other.  Hence, 
the  climates  which  are  most  congenial  to  laborious  occupations,  the 
latitudes  ivhich  are  best  adapted  to  the  more  energetic  pursuits  of 
man,  are  precisely  those  where,  fortunately,  have  been  placed  beneath 
his  feet  the  raw  materials  most  essential  to  bis  use.  At  the  same 
time,  the  process  of  acquiring  those  materials,  forms,  of  itself,  one  of 
the  most  valuable  sources  of  his  prosperity. 

Between  the  Arctic  Circle  and  the  Tropic  of  Cancer  repose  all  the 
principal  carboniferous  formations  of  our  planet.  Some  detached 
coal  deposits,  it  is  true,  exist  above  and  below  those  limits,  but  they 
appear,  so  far  as  we  know,  to  be  of  limited  extent.  Many  of  these 
southern  coal-fields  are  of  doubtful  geological  age.  A  few  are  sup- 
posed to  approximate  to  the  class  of  true  coals,  as  they  are  commonly 
styled ;  others  are  decidedly  of  the  brown  coal  and  tertiary  period, 
while  the  remainder  belong  to  various  intermediate  ages,  or  pos- 
sess peculiar  characters  which  render  them  of  doubtful  geological 
origin. 

In  the  high  northern  latitudes  it  has  for  some  time  been  known 
that  a  species  of  coal  exists  on  both  sides  of  Greenland,  and  more 
recently  it  has  been  determined  at  various  points  of  the  Arctic  ocean, 
between  BaiKn's  Bay,  and  Behring's  Straits.  It  is  understood  that 
the  coal  on  the  west  coa.st  of  Greenland,  and  at  Disco  Island  and 
Hasen  Island  is  of  the  species  denominated  lignite,  or  the  most 
recent  of  the  mineral  coals.  Of  the  carboniferous  formations  dis- 
covered by  the  several  exploring  expeditions  towards  the  North  Pole, 
some  are  of  the  acknowledged  brown  coal  age,  others  have  been 
imperfectly  examined  and  described,  and  may  perhaps  be  of  the  same 
geological  age  as  those  enormous!y  extended  deposits  which  stretch 
through  the  central  part  of  the  American  continent.  The  coals  of 
Melville  Island  and  Byam  Martin's  Island  certainly  appear  to  be  of 
the  true  coal  period.  We  know  that  coal  exists,  at  numerous  inter- 
mediate points,  from  the  75th  to  the  27th  degree  of  north  latitude, 
in  America,  and  also  that  it  is  worked  on  the  Salado  and  Rio  Grande 
rivers  in  Mexico,  for  the  use  of  the  steamers. 

Southward  of  the  Tropic  of  Cancer  the  existence  of  coal,  corres- 
ponding with  the  European  and  American  hard  coals,  is  somewhat 
uncertain.  There  seems  to  be  none  on  the  South  American  conti- 
nent, unless  it  be  at  Cerro  Pasco, — which  needs  confirmation, — or  in 
the  province  of  Santa  Oatherina,  in  Brazil.  On  the  African  conti- 
nent we  have  had  vague  accotints  of  coal  in  Ethiopia  and  at  Mozam- 
bique, also  in  Madagascar,  and  quite  recently  we  have  had  intelli- 
gence of  larger  quantities  of  coal  in  the  newly  ceded  territory  above 
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Port  Natal  on  the  eastern  side  of  Africa,  but  we  believe  no  geologist 
has  examined  those  sites.  In  the  Cliineae  and  Birmeso  empires 
only  brown  coal  appears  to  approach  the  tropic.  Southward  of  the 
Asiatic  continent  we  are  uncertain  of  the  exact  character  of  the  coal 
deposits,  such  as  occur  abundantly  in  Sumatra,  Java,  and  Borneo, 
and  neighbouring  islands. 

In  New  Saath  Wales  the  great  coal  range  on  the  eastern  margin 
of  that  continent  was  formerly  sometimes  considered  to  be  like  the 
Newcastle  coal  in  England,  and  sometimes  it  was  thought  to  be  only 
brown  coal;  and  indeed  it  is  very  certain  that  lignite  does  exist 
there  ;  but  the  recent  investigations  of  Count  Strzelecki  snggcst  that 
the  epoch  of  the  principal  coal  formations  of  Australia  and  Van 
Dieman's  Land  approaches  somewhat  to  the  oolite  period.  This  coal 
differs  essentially  from  that  of  any  known  European  formation,  but 
bears  a  strong  resemblance  to  the  Burdwan  coal  of  India. 

We  may  mention  here,  incidentally,  that  good  coal  is  not  essentially 
limited  to  the  carboniferous  period  of  the  European  geologists,  but 
may  and  does  exist,  of  excellent  quality,  in  formations  both  of  older 
and  later  origin.  The  Richmond  coal  field  of  America  ia  now  shown 
to  be  of  an  age  not  much,  if  any  anterior  to  the  older  oolito  aeries. 
Mr.  Lyell  has  observed  that  no  estimate  of  the  probable  value  of  tho 
eoal  of  India  can  be  formec!  by  comparing  it  with  coal  of  the  same 
age  in  Europe.  Sir  Henry  de  la  Beche,  has  also  remarked,  that  it 
was  incorrect  to  suppose  that  in  all  other  countries  the  most  valuable 
coals  would  be  found  in  rocks  agreeing  in  age  with  the  English  coal 
measures.  Those  of  Australia  and  Northern  India,  for  instance, 
resemble  each  other  in  quality  and  in  their  fossil  flora,  yet  both  are 
dissimilar  from  those  of  the  English  coal-fields,  and  are  evidently,  like 
the  Virginia  eoal  alluded  to,  of  an  entirely  different  origin. 

The  evidence  as  to  the  facts  contained  in  the  foregoing  sketch,  will 
be  found  in  detail  in  succeeding  pages.  From  what  has  already  been 
stated,  it  will  he  seen  that  it  is  impracticable,  in  numerous  instances, 
to  announce  the  true  place  in  the  geological  scale,  of  formations 
which  pass  under  the  common  denomination  of  coal.  In  some  of 
these  cases  they  have  received  no  scientific  investigation,  and  in 
others  the  results,  if  ascertained  at  all,  have  not  reached  us. 

Of  course,  we  have  not  yet  arrived  at  tho  period  when  we  could 
pronounce  with  any  approach  to  certainty,  on  tlie  actual  aumher  of 
coal  basins  in  the  world.  Were  we  to  venture  an  opinion,  we  should 
rate  the  number  at  from  two  hundred  and  fifty  to  three  hundred  prin- 
cipal coal-fields ;  and  many  of  these  are  subdivided,  by  the  disturbed 
position  of  the  strata,  into  subordinate  basins. 

COMPARATIVE  VALUE  OE    GOLD    AND    SILVER,  AND    OE    COAL  AND  IRON. 

A  Spanish  writer,  not  long  since,  instituted  a  comparison  between 
the  productive  value  of  the  silver  and  gold  mines  of  America  and 
that  of  the  coal  mines  of  England.     The  author  exhibits  a  balance 
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in  favour  of  the  latter  of  nearly  two  hundred  and  thirty  millions   of 

francs*=^9, 286,000  sterling,  annually. 

Baron  Humboldt,  at  the  commencement 
of  the  nineteenth  century,  estimated 
the  produce  of  the  gold  and  silver  in 
North  and  South  America  at  $43,500,000 

Which  sum  at  the  rate  of  4s.  3(Z.  a  dol- 
lar amoHntf  to  £9,233,750 

Mr.  Jacob  estimated  the  annual  value 
of  precious  metals  from  the  Ameri- 
can mines  between  the  years  1800  and 
1810,  at  $47,061,000  £10,000,000 

But  from   1810   to   1829,  the  average 

annual  production  was  only  £4,036,000 

From  thence  to  the  present  time  the  pro- 
duce is  certainly  under  $24,000,000     £5,000,000 

Exports  of  gold  and  silver  from  Mexico 
in  1842,t  §18,500,000     £3,850,000 

An  estimate  has  been  recently  made  with 
regard  to  the  production  of  the  pre- 
cious metals  to  the  following  effect : 
In  40  years,  from  1790  to  1830,  the 
production  of  Mexico,  Chili,  Buenos 
Ayres,  and  Eussia,  in  gold  and  silver, 
£188,000,000  sterling,  equivalent  to 
an  annual  average  of  £4,700,000 

Sir  H.  T.  De  la  Eeche  estimates  the  value 
of  the  coal  at  the  pit's  mouth  in  Great 
Britain,  £9,000,000 

Others  estimate  it  at  £9,450,000 

Another  estimate  extends  the  value  to§  £10,000,000 

The  produce  of  the  British  coal  mines  is 
variously  calculated  at  from  31^  mil- 
lions to  34  millions  of  tons.  At  the 
respective  places  of  consamption,  in 
manufactures,  in  domestic  use  and  that 
exported,  §96,800,000 

The  value  is  probably  from  £17|-  millions 

to  £20,000,000 

The  capital  employed  in  the  coal  trade 
is  computed  at  8  or  10  millions  more,i|  £10,000,000 

The  value  of  the  iron  produced  through 
the  agency  of  this  coal  in  Great  Britain 
at  the  furnace,  £8,000,000 

Value  of  the  iron  when  manufactured, 
in  its  various  branches,  which,  of  itself 

*  History  of  FosaU  Fuel,  p.  414.  f  MoOnllocli's  QeographioBl  Gasalopr,  p,  80. 

t  Coromeroe  and  Reaouroes  of  Meiioo. — Hant's  Mag.,  toI.  x,,  1844,  p.  121. 
I  MoCnUoch.  II  Mr.  Eudaie,  in  1829. 
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greatly  exeeeda  the  value  of  full  the 
gold  and  silver  of  the  new  world,  in 
the  most  productive  times,  $82,280,000  £17,000,000 

Or  nearly  five  times  that  of  the  gold  and 
silver  of  Mexico,  in  1842. 

The  yearly  value  of  the  coal  in  five  prin- 
cipal coal  countries  of  the  world,  viz  : 
Great  Britain,  Belgium,  Fraoce,  Prus- 
sia and  Pennsylvania  at  their  respec- 
tive places  of  consumption,  ■wc  have 
computed  to  be,  i5l45,200,000  £30,000,000 

Which  ia  nearly  nine  times  the  annual 
value  of  the  gold  and  silver  exported 
from  Mexico,  or  six  times  that  of  the 
gross  produce  of  the  precious  metals  in 
North  and  South  America  and  Russia. 

In  1847,  a  statement  had  obtained  ex- 
tensive circulation,  which  rates  the 
value  of  the  gold  and  silver  produced 
in  the  world  at  339,334,000  francs,      ^65,489,000     £13,710,407 

The  value  of  the  coal  produced  in  the 

same  year,  upwards  of  £17,000,000 

BMPLOYMEHT   OF  MINERAL   COMBUSTIBLES. 

In  Great  Britain,  coal,  according  to  some  authorities,  was  men- 
tioned as  occurring  in  England  as  early  as  the  ninth  century,  A.  n., 
853.  It  was  certainly  known  and  applied  to  various  economical  pur- 
poses in  the  middle  of  the  twelfth  century.  In  1239,  King  Henry 
III,  granted  the  privilege  of  digging  eoala  to  the  good  men  of  New- 
castle. But  it  is  little  more  than  two  hundred  and  fifty  years  since 
coal  came  to  be  in  general  use,  as  fuel,  in  London.  Upon  its  first  in- 
troduction there,  one  or  two  ships  were  sufficient  for  the  whole  tradcf 
At  the  present  day  there  are  several  thousand  ships  constantly  en- 
gaged in  the  transportation  of  thut  combustible. 

It  appears  from  a  charter  of  Edward  the  Second,  A.  B.  1315,  that 
the  coal  of  Derbyshire  was  at  that  time  known  and  in  use.  The  in- 
troduction of  coal  for  domestic  purposes  was  retarded  by  tbe  difiiculty 
of  employing  it  conveniently,  and  by  the  natural  prejudice  against 
such  a  description  of  fuel,  as  a  substitute  for  wood,  in  cities. 

By  a  proclamation  of  Edward  the  Pirst,  and  again  in  the  reign  of 
Queen  Elizabeth,  we  find  that  stone  coal  was  prohibited  iu  London 
during  the  sitting  of  Parliament,  lest  the  health  of  the  Knights  of 
the  Shire  should  suffer  during  their  residence  in  the  metropolis. 

Blytbe,  an  old  agricultural  author,  writing  in  1649,  has  the  follow- 
ing passage  : — "  It  was  not  many  years  since  the  famous  city  of  Lon- 
don petitioned  the  Parliament  of  England  against  two  anueances  or 
offensive  commodities,  which  were  likely  to  come  into  great  use  and 

*  Williams's  Mineral  KinKdum- 
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esteem :  anct  that  was,  Newcastle  coals,  in  regard  of  tHeir  stencli,  &c., 
and  hops,  in  regard  that  they  would  spoyle  the  taste  of  driack,  and 
endanger  the  people." 

In  France,  the  precise  period  of  its  adoption  as  a  substitute  for 
wood,  is  not  ascertained :  its  introduction  was  prohahly  very  gradual. 
The  commencement  of  its  use  in  the  city  of  Paris  was  in  1520,  the 
coal  being  drawn  not  from  the  mines  of  I"ranee,  but  from  the  collie- 
ries of  Newcastle.  It  would  seem,  however,  that  at  the  outset  it  met 
with  little  favour  in  Paris,  as  for  some  time  was  the  case  in  London, 
doubtless  owing  to  the  difficulties  attending  its  application.  It  was 
submitted  to  the  decision  of  the  faculty  of  medicine,  in  the  former 
city,  how  far  this  new  description  of  fuel  was  prejudicial  to  the  public 
health.  It  was  not  probably  before  the  middle  of  the  sixteenth 
century  that  coal  mining  in  Prance  had  commenced  to  be  of  any  im- 
portance.* 

In  Scotland,  mineral  coal  was  known,  probably,  much  earlier  than 
in  France.  The  privilege  of  digging  coal  is  mentioned  m  a  grant  to 
a  religious  house,  A.  D.  1291. f 

In  Belgium,  the  earliest  reference  to  mineral  coal  was  in  1198  or 
1200,  in  the  country  of  Liege,  where  tradition  gives  the  credit  of  the 
application,  as  a  fuel,  to  a  blacksmith.  From  this  time  there  seems 
to  be  evidence  of  its  being  in  ordinary  use,  and  that  the  business  of 
its  extraction  had,  from  a  remote  period  to  the  fifteenth  century,  been 
sulyect  to  the  supervision  of  an  especial  court  or  jury. J 

In  these  and  some  other  countries,  we  have  already  shown  the  ex- 
traordinary accelerated  demand  for  coal  since  the  application  of  steam 
power ;  more  especially  within  the  last  quarter  of  a  century.  We 
Lave  also  pointed  out  the  vast  capital  which  this  substance  keeps  in 
motion ;  the  numerous  population  which  it  employs  and  sustains. 

Great  as  has  been  the  rate  of  advance  in  England,  that  of  France 
and  of  Prussia,  within  the  same  time,  has  somewhat  exceeded  hers, 
while  that  of  Pennsylvania,  in  the  United  States,  has  far  surpassed 
them  all. 

The  Tyne  and  Wear  districts,  in  Northumberland,  are  the  most 
remarkable  instances  of  coal  production  in  the  world.  They  supply 
above  six  millions  of  tons  annually;  employ  about  23,000  miners; 
support  140,000  persons  in  manual  labour;  and,  with  their  families 
and  dependents,  sustain  700,000  individuals. 

From  South  Wales  we  have  received  no  recent  returns  of  the 
annual  quantity  of  bituminous  coal  and  anthracite,  or  of  the  number 
of  persons  engaged  in  their  production.  The  bulk  of  the  former  has 
always  been  consumed  in  iron  making  in  the  interior,  beides  a  vast 
amount  exported  coastwise.  Since  the  uses  of  anthracite  have  been 
made  apparent,  the  consumption  of  that  mineral  has  greatly 
increased.  As  far  back  as  1835,  the  making  of  bar  iron  in  that 
region  employed  28,000  persons. 

»  RSaume  dee  travaui  statiatiqnas,  Paris,  1839. 

■f  See  m.tny  historloal  notoa  in  tLa  "  Ilialory  of  Fossil  Pnal." 

j  Eiillotia  do  la  Commission  central e  lie  Elalisque,  ISiS,  Eigssels. 
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The  total  number  employed  in  England  on  this  brancli  of  manu- 
factory was,  at  that  time,  near  70,000  persona  ;  while  the  aggregate 
of  persons  dependent  on  these  was  upwards  of  250,000,  Proceeding 
to  a  more  advanced  stage  in  iron  manufaotores,  it  was  announced 
that  the  value  of  the  hardware  and  cutlery  annually  made,  was  above 
182,280,000,  giving  employment  to  325,000  persons.  Hence,  it 
appears,  that  the  number  of  persons  directly  or  indirectly  drawing 
support  from  tho  production  and  employment  of  the  two  substances, 
iron  and  coal,  amount,  on  a  rough  estimate,  to  a  million  and  half  of 
persons. 

"It  is  hardly  possible,"  says  Mr.  McCuUoch,  "  to  exaggerate  the 
advantages  England  derives  from  her  vast  beds  of  coal.  In  this 
climate  fuel  ranks  among  the  necessaries  of  life ;  and  it  is  to  our 
coal  mines  that  we  owe  abundant  and  cheap  supplies  of  so  indispen- 
sable an  article.  Our  coal  mines  are  the  principal  source  and  foun- 
dation of  our  manufacturing  and  commercial  prosperity.  Since  the 
invention  of  the  steam  engine,  coal  has  become  of  the  highest  impor- 
tance as  a  moving  power ;  and  no  nation,  however  favourably  situated 
in  other  respects,  not  plentifully  supplied  with  this  mineral,  need 
hope  to'  rival  those  that  are,  in  moat  branches  of  manufacturing 
industry.  To  what  is  the  astonishing  increase  of  Glasgow,  Manches- 
ter, Birmingham,  Leeds,  Sheffield,  &c.,  and  the  comparatively 
stationary,  or  declining  state  of  Canterbury,  Winchester,  Salisbury, 
and  other  towns  in  the  south  of  England,  to  be  ascribed  ?  The 
abundance  of  coal  in  the  north,  and  its  scarcity  and  consequent 
high  price  in  the  south,  is  the  real  cause  of  this  striking  discrepancy. 

"  Our  coal  mines  have  conferred  a  thousand  times  more  real  advan- 
tage on  us  than  we  have  derived  from  the  conquest  of  the  Mogul  Em- 
pire, or  than  we  should  have  reaped  from  the  dominions  of  Mexico  and 
Peru.  They  have  supplied  our  manfacturers  and  artisans  with  a 
power  of  unbounded  energy,  and  easy  control ;  and  they  have 
enabled  them  to  overcome  difSeulties  insurmountable  hy  those  to 
whom  nature  has  been  less  liberal  of  her  choicest  gifts."* 

Mineral  Coal  applied  to  Iron  Making. — The  earliest  employment 
of  this  fuel  in  England,  in  the  manufacture  of  iron,  was  in  1713,  at 
Colebrookdale.  In  Scotland  it  was  introduced  about  the  middle  of 
the  eighteenth  century,  and  in  France  in  1782 ;  in  the  coal  field  of 
Crousot.  Numberless  notes  will  be  found  in  tho  pages  of  this 
volume,  in  illustration  of  this  interesting  subject. 

OBOLOGIOAI,  POSITION  OF  COAL  BEDS. 

"  Coal  is  found  in  beds,  and  its  presence  characterizes,  in  an 
especial  manner,  the  carboniferous  formation.  We  have  to  seek  it 
then,  above  the  transition  series  and  below  the  secondary  deposits  ; 
— above  the  schistose  beds,  the  insoluble  clays  and  trilobite  lime- 
stones ;  below  tho  arenaceous  deposits  which  contain  the  debris  of 
porphyries,  the  limestones  with  ammonites,  gryphites,  1  ' 
's  SlatJstioa  of  llie  Bcil-isli  Empue,  rol.  ii,  p. 
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The  coal  formation  is  remarkable  for  the  peculiar  appearance 
{fades,)  of  its  micaceous  sandstones  and  its  argillaceous  shales.  In 
the  coal  sandstones,  the  elements  of  feldspar  and  quartz,  in  very 
nearly  equal  proportions,  spangled  with  mica  in  little  scales,  passing 
in  the  lower  portions,  into  breccias  and  conglomerates  witli  large 
fragments,  are  evidently  the  result  of  the  action  of  the  waters  upon 
pre-existing  transitiaa  rocks.  The  granites  and  gneiss  have  fur- 
nished the  principal  amount  of  these  elements ;  and  we  can  often 
determine  the  points  from  whence  they  have  heen  drifted.  The 
argillaceous  schists,  rarely  soluble,  but  always  falling  to  pieces  in  the 
air,  form  the  passage  of  the  transition  argillaceous  schists  into  the 
true  clays  of  the  posterior  strata.  They  are  evidently  decomposed 
parts  of  the  rocks  which  constitute  the  sandstones.  An  impure 
melange  of  kaolin,  of  silex  and  of  mica,  of  which  the  elements,  fine 
enough  to  have  been  held  in  suspension,  were  only  deposited  when 
the  stagnation  of  the  waters  permitted.  These  beds  alternate  with 
a  great  predominance  of  the  sandstones ;  all  are  frequently  colored 
by  the  disseminated  carbon,  which,  gives  to  the  ensemble  a  grey  tint 
and  a  characteristic  duskiness.  The  presence  of  the  carbon  manifests 
itself  also  by  that  of  the  carbonate  of  iron— fer  carlonatS  Uthoide 
— which  38  found,  either  in  subordinate  beds,  or  in  disseminated 
nodules — rognons — in  certain  beds  of  clay,  finally,  it  manifests 
itself  by  numerous  vegetable  impressions,  and  by  the  frequent,  but 
not  essential,  presence  of  seams  of  coal,  sometimes  fat  and  some- 
times dry. 

The  influences  which  have  determined  the  characters  of  the  rocks 
that  are  associated  with  the  coal  beds,  have  been  so  constant,  that 
not  only  are  they  identical  all  over  the  globe,  but  in  the  cases  where 
coal  beds  are  found  in  other  formations  than  the  coal  formation,  the 
rocks  of  those  formations  abandon  their  special  characters  to  borrow 
those  which  we  have  described. 

Thus,  in  the  anthvaxiferous  formation  which  immediately  precedes 
the  coal  period,  the  lean  coals  which  are  worked  in  the  west  of 
France,  are  accompanied  by  feldspathic,__micaceons  sandstones,  and 
carbonaceous  schists,  with  impressions  of  calamites,  ferns,  and  sigil- 
lariffi.  Black  argillaceous  schists,  with  nodules  of  carbonate  of  iron, 
accompany  equally  the  beds  of  secondary  coal  which  are  fbund  in 
certain  points  of  the  lias  near  Milhau,  (Aveyron)  and  in  Yorkshire, 

To  sum  up  the  various  geognostic  positions  of  coal :  they  are  met 
with,  1st,  In  the  anthrasiferous  formation ;  that  is  to  say,  in  the 
upper  part  of  the  transition  series,  even  above  the  silurian  beds.  2d. 
In  the  coal  formation,  properly  speaking.  3d.  In  themarnes  irisees, 
where  are  found  the  coals  of  Noroy  and  Gemonval.  4th,  In  the 
lias  formation.     [Environs  of  Milbau.] 

Above  this  last  position,  the  vegetable  debris  is  found  most 
generally  in  the  state  of  lignites.  "We  find,  but  rarely,  in  the  lignites 
of  the  cretaceous  and  tertiary  formations,  portions  from  which  the 
ligneous  texture  has  disappeared,  and  which  present  the  appearance 
of  coal;  but  this  case  is  exceptional.     Thus  certain  lignites  in  the 
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environs  of  Marseilles,  and  others  which  exist  in  tho  tertiary  beds 
of  Italy,  present  the  tissue  and  the  characters  of  coal,  but  these 
accidental  facts,  which  establish  between  the  coals  and  the  lignites 
mineralogical  transitions  that  exist  even  between  rocks  the  most 
distinct,  strikes  no  blow  at  the  rules  of  position,  established  undeni- 
ably by  geological  observations.  It  is  the  same  with  that  other 
geognostic  law  which  assigns  peat  solely  to  the  alluvial  epoch,  or  the 
actual  existing  epoch. 

The  meagre  coals  and  anthracite  appear  in  general  to  fao  of  a  more 
ancient  age  than  the  fat  or  flaming  coals.  This  elaasifioation  is  suffi- 
ciently indicated  by  the  general  dry  nature  of  the  combustibles  miined 
in  tho  anthraxiferoua  formation  of  the  west.  In  the  north,  the  lean 
coals  of  Trcsne,  Vieux-Conde,  Yiooigne,  are  evidently  inferior  to  the 
fat  beds  of  Anzin  and  Denain.  The  beds  found  in  the  carboniferous 
limestone  at  Chateau  I'Abbaye  are  true  anthracites.  The  anthracites 
of  the  environs  of  Roanne,  and  those  of  the  United  States,*  belong 
to  the  upper  formation  of  the  transition  series.  But  it  is  necessary 
again,  more  than  in  the  preceding  cases,  to  abstain  from  taking  this 
rule  in  an  absolute  manner ;  for  the  anthracite  state  is  very  often 
the  metamorphic  state  of  the  coal,  and  even  of  the  lignites.  The 
interesting  researches  of  M.  Eiio  de  Beaumont  upon  the  anthracites 
of  the  Alpine  regions  have  demonstrated  this  fact,  otherwise  easy  to 
conceive." 

From  each  of  the  four  classes  or  epochs  of  combustibles,  M.  Reg- 
nault  has  selected  the  most  characteristic,  and  after  having  submitted 
them  to  analysis,  he  has  acknowledged  that  this  general  succession  of 
characters  in  the  fossil  combustibles  is  in  accordance  with  a  successive 
approach  towards  the  composition  of  the  vegetation  ;  in  such  manner 
that,  from  the  anthracites  of  the  transition  series,  even  to  the  lignites 
and  to  the  peat  of  the  existing  epoch,  the  fossil  combustibles  form  a 
series  of  which  almost  pure  carbon  forms  the  base,  and  which  is  gra- 
dually charged  with  four,  five,  and  six  per  cent,  of  hydrogen,  and 
with  fonr,  eight,  twelve,  sixteen,  and  thirty  per  cent,  of  oxygen. 

We  may  lay  down  this  principle,  abstraction  being  made  for  the 
anomalies  of  metamorphism,  that  the  more  of  gas  that  a  combustible 
contains,  and  the  higher  the  amount  of  oxygen  and  hydrogen,  SO 
much  the  more  modern  is  the  combustible, 

LOCAL    POSITION    AND    ARBANGiEMBNT    OF   BEDS    OP    COAL. 

Coal,  whatever  may  be  the  formation  in  wliich  it  is  found,  affects 
the  form  of  beds,  of  very  variable  thickness  and  continuity,  but  whose 

«  Baspecting  the  geological  ago  of  tha  anthraoife  of  the  Daited  States,  wo  tlilnk  that 
there  ia  good  ground  for  disseutiiig  from  tbe  Tieira  of  M.  Bnrat,  ia  plneing  this  carbouife- 
roua  formalion  in  the  superior  part  of  (he  tranaitioH  aeries.  It  ia  trua,  the  present  writer 
formeriy  held  and  aflvoijated  preciaaly  the  bbuib  opinions,  but  eubBcqnent  inTBStigations 
have  olearly  established  the  geologieiil  faot,  that  tbe  Pennsjlranla  onthraeitas  are  simplj  In 
the  metmnorphic  state,'  that  they  are  basedupon  the  old  red  aandstonn,  and  that  tlie  nume- 
rous baaina  in  wliich  they  are  deposited  are  but  isolated,  or  out-ljing  portions  of  ttia  great 
bituminous  coal  field  of  the  AHughuny  Mountains. 
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constant  character  is  that  of  conforming  to  all  the  courses  [^allures] 
of  the  beds  of  achist  and  carboniferous  sandstones  between  which 
they  are  included.  This  stratification  ia  not  only  indicated  by  the 
limits  of  the  roof  and  the  wall  or  floor,  but  also  by  natural  variations 
in  purity,  the  positions  of  which  generally  pursue  or  occupy  lines 
parallel  to  those  of  the  roof  and  floor;  by  the  bands  of  intercalated 
slate,  and  by  the  continuous  iarres  which  divide  the  beds  into  several 
courses.  Finally,  the  coals  themselves  often  present  a  great  number 
of  interruptions,  and  of  veins  which  render  its  structure  striped, 
lamellar,  and  following  the  direction  of  the  stratification. 

The  stratification  of  coal  ought  not,  however,  to  be  considered  as 
absolute,  and  to  be  compared  to  that  of  the  calcareous  or  argillaceous 
teds  of  the  sedimentary  formations,  nor  even  to  that  of  the  sand- 
stones and  shales  which  alternate  with  them.  Certain  beds  present 
massive  undulated  forms,  yet  without  these  undulations  having  been 
occasioned  by  the  course  or  strike  of  the  formation.  This  shows  that 
the  origin  of  the  coal  permits,  at  one  and  the  same  time,  thin  layers, 
continuous  and  of  the  greatest  regularity,  and  thick  beds,  so  limited 
and  irregular,  that  they  may  be  assimilated  to  masses.  The  ulterior 
details,  respecting  the  forms  and  courses  of  the  principal  coal  depo- 
sits, will  decide  perfectly  our  ideas  in  this  respect.  The  thin  and 
regular  beds,  although  very  much  disturbed,  of  the  basins  of  the 
north  of  France  and  Belgium,  and  the  thick  and  limited  beds  of 
Montchanin  represent  the  two  extremes  of  position. 

The  number  of  coal  beds  in  the  same  formation,  as  well  as  their 
thickness  and  continuity,  appear  to  be  subject  to  very  great  variations. 
Nevertheless,  there  is  a  certain  connection  between  these  different 
conditions.  The  thin  and  regular  beds  are  commonly  continuous  and 
multiplied ;  the  thick  and  unequal  masses  are,  on  the  contrary,  limited 
in  their  extent,  and  there  are  rarely  more  than  two  or  three  super- 
posed in  the  formation  which  ettcloees  them.  Thus,  in  the  basin  of 
Mens,  in  Belgium,  more  than  one  hundred  distinct  seams  of  coal  are 
counted,  whose  ordinary  thickness  varies  from  eight  inches  to  near 
five  feet.  In  the  collieries  of  the  department  of  the  North,  in  France, 
there  are  few  centres  of  exploitation  which  do  not  count  six,  eight, 
twelve,  or  more  beds  of  coal ;  but  their  maximum  thickness  does  not 
exceed  three  feet,  and  the  greater  part  of  those  which  are  worked 
have  only  about  twenty  inches. 

Although  coal  beds  liave  frequently  been  traced  along  a  distance  of 
many  miles,  yet  we  ought  not,  even  in  the  case  of  very  great  regu- 
larity, to  suppose  that  certain  beds  of  coal  are  absolutely  coextensive 
with  the  whole  formation-  For  example,  there  is  an  interruption 
between  Valenciennes  and  the  Belgian  frontier,  to  such  an  extent 
that  the  beds  of  Anain  are  not  those  of  Mens,  and  these  again  have 
no  relation  of  continuity  with  the  beds  of  Liege  or  Charleroy.  The 
same  remarks  can  be  applied  to  other  coal  basins.  Thus,  in  the 
basin  of  the  Loire,  the  beds  of  Rive-de-Gfier  are  not  the  same  as  those 
of  Saint-Etienne.  We  may  then,  in  a  basin  of  some  extent,  consider 
the  coal  as  forming,  within  the  beds  of  sandstones  and  shales,  special 
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districta ;  often  isolated,  the  one  from  the  other,  by  sterile  portions, 
and  of  which  the  coal  beds,  differing  in  number  and  power,  have  no 
relation  of  continuity. 

Although,  then,  even  if  we  have  discovered  the  sandstones  and  the 
shales  of  the  coal  formation,  it  does  not  follow  that  we  have  also 
found  the  coal,  though  we  were  on  the  prolongation,  in  direction  or 
inclination,  of  known  beds.  To  form  a  probable  hypothesis  on  thia 
subject,  it  would  be  necessary  first  to  study  the  peculiar  conditions 
of  the  formation  on  which  to  operate,  and  calculate,  from  the  known 
portions,  the  chances  that  we  may  have. 

The  strata  of  the  basin  of  the  Sa6ne-et-Loire  appear  to  form  basins 
subordinate  tothe  principal  basin,  which  is  filled  up  with  coal,  sand- 
stones and  schists.  These  subordinate  basins  are  bounded  like  the 
basin  which  contains  them,  and  have,  besides,  nearly  similar  propor- 
tions between  the  axes.  Further,  the  coal  appears  there  to  diminish 
in  length  in  proportion  as  it  acquires  thickness.  In  the  valley  of 
Creuaot,  the  great  bed  which  is  worked  has  twelves  metres,  or  forty 
feet,  of  mean  thickness.  In  the  enlarged  portions  it  has  40  metres, 
or  130  feet  from  wall  to  roof.  In  direction  it  is  not  prolonged  above 
20(¥)  yards ;  and,  with  regard  to  its  limits,  its  divided  extremities, 
there  impoverished,  present  all  the  symptoms  of  a  total  suppression. 

The  bed  to  Montchanin,  greatly  inclined,  whose  thickness  attains 
even  to  70  metres,  or  nearly  230  feet,  measured  from  roof  to  floor, 
representing,  consequently,  the  thickest  known  coal  bed,  is  equally 
one  of  the  most  limited  in  extension.  In  fact,  in  the  upper  part'  of 
the  exploitation,  this  direction  is  abont  650  yards,  at  the  end  of 
which  the  bed  terminates  abruptly,  and  is  confused  or  entangled  in 
the  rocks  of  the  roof  and  floor.  At  a  lower  stage,  about  thirty 
yards  below  the  first,  the  length  is  reduced  to  450  yards,  and  it  is 
probable  that  at  the  depth  of  about  150  yards  the  bed  will  terminate. 

The  basin  of  the  Loire  contains,  in  the  region  of  Rive-de-Gier, 
but  three  beds,  of  which  the  average  united  thickness  does  not  exceed 
32  feet ;  but,  in  the  district  of  Saint-Etienne,  the  sum  of  the  regular 
beds  amount  to  114  feet,  in  fifteen  to  eighteen  beds.  At  Erassao 
they  amount  to  from  2Y  to  40  feet;  45  feet  at  Comentry  andDoyet; 
and  48  to  65  feet  in  the  basin  of  Aubin.  It  is  remarkable  that,  in 
aU  these  basins,  the  coal  beds,  of  15  to  30  feet,  are  occasionally 
reduced,  by  contractions,  to  6  or  10  feet,  and  at  times  are  swelled 
out  to  the  thickness  of  60  to  90  feet,  an  ordinary  and  normal  fact. 

In  the  department  of  the  North,  on  the  contrary,  30  feet  of  total 
thickness  are  divided  into  14  beds,  worked  at  Fresne  and  Vieux- 
Cond^.  The  12  beds  of  Aniche  only  form  22  feet ;  four  successive 
beds  at  Douchy  have  only  11  feet  aggregate  ;  at  Denin  7^  feet  only ; 
and  38  feet  are  occupied  by  not  less  than  eighteen  beds  at  Anzin. 
There  are  also  still  more  veins,  which  are  unworked,  and  whose 
thickness  is  below  one  foot  each.  But  these  beds  are  regular  and 
prolonged,  and  are  not  disturbed  by  those  enlargements  and 
entanglements  so  froquont  in  the  bods  of  the  southern  basins. 

This  difference  of  power  and  continuity  in  the  coal  beds  agrees 
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also  with  some  very  important  differences  indicated  by  geological 
observation. 

The  southern  basins  of  France  appear  to  have  been  deposited, 
during  the  coal  period,  in  isolated  lakes  of  fresh  water ;  encircled, 
and  entirely  commanded  by  the  neighbouring  summits,  from  whence 
the  materials  have  often  been  drifted  with  violence  :  forming  breccias 
and  conglomerates.  In  studying  this  debris,  especially  in  the  lower 
parts  of  the  deposit,  we  can  recognize  the  transition  rocks  of  the 
surrounding  coantries.  The  northern  basin  of  Belgium  and  France, 
containing  at  its  base  the  carboniferous  limestone,  is,  on  the  con- 
trary, only  composed  of  sandstones  and  fine  schists.  It  appears, 
from  the  character  of  the  fossils,  to  have  been  formed  in  marine 
waters,  and  thus  represents,  with  the  coal  basins  of  England,  the 
pelagic  accumulations  of  an  epoch,  of  which  the  basins  of  the  south 
are  but  the  lacustrine  terminations.  It  is,  then,  natural  to  discover, 
in  these  northern  deposits,  a  regular  and  continuous  disposition 
which  comports  not  with  the  deposits  of  the  south. 

The  southern  basins,  desposited  in  isolated  lakes  of  fresh  water, 
form  the  principal  riches  of  France.  The  aggregate  thickness  of 
the  coal  is,  besides,  nearly  as  great  as  in  the  basins  of  the  north. 
To  sum  up  all,  we  can  lay  down  no  absolute  rule  for' the  number  and 
power  of  the  teds  of  coal,  any  more  than  for  their  continuity.  The 
indices,  which  result  from  the  direction  of  the  stratification,  have, 
nevertheless,  a  real  value,  even  in  the  countries  where  the  continuity 
presents  the  most  frequent  exceptions  ;  because  they  always  conduct 
to  the  possibility  of  finding,  if  not  the  prolongation  of  the  beds,  at 
least  to  formations  analogous  to  such  as  have  boon  already  discovered. 

ACCIDENTS,  FAULTS,  AND  IRRBOULAEIXIBS,  OF  COAL  BEDS. 

Tho  beds  of  coal  are  rarely  in  the  position  where  they  have  been 
produced,  for  that  position  would  approach  sensibly  to  the  horizontal ; 
a  condition  compelled,  if  not  by  the  mode  of  production  of  the  coal 
itself,  at  least  by  that  of  the  beds  of  sandstone  and  slates  between 
which  it  is  stratified.  Most  frequently,  the  uniformity  of  the  forma- 
tion is  disturbed,  not  only  by  inclinations,  more  or  less  great,  but 
also  by  the  folds  which  change  these  inclinations,  and  distort  the 
beds  to  such  an  extent  that  a  vertical  shaft  might  cut  them  several 
times.  There  often,  also,  prevails  one  or  several  systems  of  faults 
[failles]  which  change  the  levels  and  isolate,  one  from  the  other, 
the  divers  parts  of  a  bed. 

This  aeeidentation,  subsequent  to  the  production  of  the  beds,  and 
resulting  from  dynamic  perturbations,  commonly  influenced  by  deter- 
minable conditions  of  direction,  must  be  distinguished  from  the  con- 
temporaneous accidents  inherent  even  to  the  production  of  the  coal ; 
such  as  the  undulations  of  the  roof  and  floor,  which  swell  or  contract 
a  bed,  and  the  intercalations  of  layers  or  of  amygdaloid  rocks,  which 
interrupt  the  regular  order  of  the  stratification.  Nevertheless,  there 
is  an  evident  connection  between  those  two  causes  of  irregularities; 
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because  tlis  dynamic  perturbations  appear  to  have  sometimes  operated 
upon  the  coal  beds  before  they  were  solidified  ;  or,  at  least,  when 
they  were  in  such  a  state,  that  they  were  capable  of  being  compresaed, 
squeezed,  and  even  completely  suppressed,  by  a  compression  between 
the  rocks  of  the  walls,  and,  consequently,  enlarged  at  other  points. 

The  distorted  structure,  often  smooth  and  polished,  of  the  shales 
which  accompany  the  coal,  thus  troubled ;  the  state  of  the  coal 
itself,  which  is  there  not  only  more  crushed  than  at  other  places,  hut 
sometimes  twisted  or  contorted  and  in  a  manner  kneaded,  seem  to 
conform  the  existence  of  these  almost  contemporaneous  perturbations, 
We  may,  besides,  by  attentive  observations,  frequently  distinguish 
the  dynamic  and  violent  perturbations  of  such  as  result  even  from 
the  circumstances  of  the  deposit.  The  regular  seams  [nerfs]  of 
shale  and  their  beds  or  bands  [harres]  of  clay,  which  are  almost 
always  interposed  in  beds  of  coal,  following  the  direction  of  the 
stratification,  can  furnish  many  indices  in  this  respect.  Thus,  in  a 
natural  expansion,  not  only  the  seams  (nerfs)  and  bands  which  exist, 
do  not  experience  perturbations,  but  they  add  other  parallels  to  the 
increasing  thickness  of  the  coal.  A  natural  contraction  is  often 
produced  by  the  dilatation  of  the  "  barres,"  and,  at  other  times,  the 
harres  submit  gradually,  like  the  coal  itself,  to  the  influence  of 
diminution.  In  the  dynamic  accidents  on  the  contrary,  the  "  nerfs" 
and  barres  are  broken  suddenly,  and  their  fragments,  blended  with 
the  coal,  annonnce,  in  advance,  to  the  miner  the  accident  which  comes 
to  modify  the  "allure"  of  the  bed. 

The  accidents  to  which  coal  beds  are  subjected,  are  those  of  the 
inclination,  s,nA  folds,  tliefauUs,  the  displacements  and  the  distur- 
bances. 

Inolination  is  the  most  general  casualty :  it  is  rarely,  in  fact,  that 
the  seams  are  presented  in  a  horizontal  position.  These  inclinations 
are  evidently  the  result  of  perturbations,  of  upheavings  or  of  sink- 
ings of  the  earth,  subsequently  to  the  deposit  of  the  formation. 

The  direction  of  all  the  beds  is  commonly  the  same  in  a  coal  basin, 
but  their  inclination  varies.  Thus,  it  is  remarked  that  upon  the  oppo- 
site borders  of  a  basin,  the  slopes  were  most  frequently  directed 
towards  each  other  ;  and  it  has  been  proved  that  sometimes  there  was 
a  junction  of  the  two  slopes  in  the  middle  of  the  basin  by  a  plane  or 
curved  portion  which  has  been  called  the  bottom  of  the  boat — [^^fond 
de  batteau,"'\  because,  in  fact,  the  section  of  the  two  slopes,  thus 
united,  bears  resemblance  to  the  section  of  a  boat.  This  disposition, 
which  has  been  too  generalized  for  the  ensemble  of  the  formation,  it 
having  been  very  frequently  deranged  by  accidents  of  another  natnre, 
and  as  regards  the  coal  beds,  when  the  continuity  is  not  always 
established  between  the  beds  of  which  the  slopes  tend  theoretically 
towards  each  other,  is  nevertheless,  with  these  exceptions,  a  very 
common  occurrence, 

This  fact  indicates  that  coal  basins  have  generally  been  compressed 
by  lateral  upheavings  or  pressure. 

The  change  of  inclination  often  involves  the  existence  of  curves  of 
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adjustment,  wliich  are  only  the  folds  [^fe]  of  the  beds.  In  the  greater 
part  of  the  circumscribed  basins,  these  folds  are  of  great  radius ;  but, 
in  the  beds  of  the  great  northern  basin  of  France,  the  folds  are  some- 
times so  sudden  and  decided  that  they  change  the  inclination  of  from 
10°  or  15°,  to  that  of  75°  or  80°  at  any  given  point. 

The  section  of  the  basin  of  Mons,  in  Belgium,  is  a  good  example 
of  the  plication  or  doubling  back  of  the  coal  beds  of  the  northern 
basin,  even  to  such  an  extent  as  to  permit  the  verticle  shafts  to  pass 
two  or  three  times  through  the  earac  beds.  Most  frequently  there  is 
an  enlargement  of  the  thickness  at  the  angle  or  bend  [" croehon,"'}  of 
a  ply,  and  the  thickness  of  a  bed  of  one  yard  is  increased  to  one  and 
a  half  or  two  yards.  Those  beds  whose  inclination  is  below  twenty 
degrees,  permit  the  establishment  of  working  galleries  according  to 
the  method  which  bears  the  name  of  flats — "plats,"  and  ^they  call 
uprights — "droits" — those  which  possess  a  high  inclination.  The 
same  beds,  therefore,  that  occur  in  our  section  of  Mons,  assume 
alternately  the  disposition  of  flats  and  uprights. 

These  folds  have,  at  the  same  time,  both  a  direction  and  an  incli- 
nation, and  form  a  sort  of  sloping  gutter  which  is  called  by  the 
Belgian  and  French  miners  "  ennoyage.''' 

The  plications  are  evidently  the  effect  of  dynamic  causes,  which 
Lave  produced  these  inclinations ;  they  result  from  upheavings  which 
have  undulated  the  surface  of  the  basin,  and  from  lateral  pressure, 
which  has  forced  the  groups  thus  undulated,  to  occupy  a  greatly  con- 
tracted space. 

Contractions  and  enlargements  are  frequent  accidents  in  coal  beds ; 
they  both  exist,  generally,  in  the  same  vein,  and,  in  some  basins,  the 
miners  are  in  the  habit  of  saying,  when  the  roof  and  floor  widen  sud- 
denly, "the  bed  enlarges,  we  are  going  to  lose  it."  A  gradual  and 
prolonged  contraction,  a  division  of  the  bed,  whose  planes  of  strati- 
fication become  entangled  in  the  rocks  of  the  roof  and  floor ;  in  fine, 
the  alteration  of  the  coal  which  becomes  more  and  more  mixed  with 
argillaceous  slate,  constitute  an  imp  over  ishment  which  is  tho  ordinary 
precursor  of  a  total  suppression. 

When  the  two  walls  of  the  vein,  approaching  each  other,  come  to 
unite,  and  for  a  while  to  suppress  the  coal  bed,  the  accident  takes  the 
name  of  fault,  [erain  or  covfflSe.'] 

Faults  are  more  frequent  accidents  in  the  thick  beds  than  in  those 
which  do  not  exceed  a  yard.  By  following  the  carbonaceous  thread 
which  almost  always  exists  as  a  trace  left  by  the  coal  itself,  or,  in 
default  of  that,  by  following  the  rocks  of  the  roof  and  floor,  of  which 
nature  furnishes  indices  sufficient  to  preserve  the  plane  of  stratifica- 
tion, the  bed  will  be  recovered,  after  an  interruption  of  greater  or 
less  extent.  In  the  mines  of  Rive-de-Gier,  the  lines  of  white  slate 
serve  as  a  guide,  in  default  of  carbon,  by  which  to  pass  over  or  go  by 
the  faults.  In  the  mines  of  the  environs  of  Nantes,  where  the  sup- 
pression is  eqaally  complete,  it  is  necessary  to  consult  attentively  the 
rocks  of  the  walls,  in  order  to  pass  by,  without  deviation,  the  very 
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considerable  spaces  wliich  often  separate  the  prolongation  of  the  same 
bed. 

Miners  are  somotimea  very  mnch  embarrass  eel,  when  tliey  have  pur- 
sued the  trace  of  a  fault  during  a  long  apace ;  for,  not  finding  again 
any  indication  of  reaumption,  they  do  not  know  whether  the  inter- 
ruption should  be  attributed  to  the  presence  of  a  fault  or  to  the  defi- 
nitive cessation  of  the  coal.  No  rule  can  he  laid  down  in  this  case  ; 
the  observation  of  the  structure  of  the  whole  can  only  furnish  the 
data  which  we  have  already  indicated  above. 

i"ault3  are  very  common  accidents.  They  are  fractures  which  affect 
the  entire  character  of  the  formation,  and  cause  greater  or  less  dis- 
turbances. These  faults  have  a  determinate  direction,  and  frequently 
a  basin  is  affected  by  a  system  of  faults  parallel  with  each  other.  At 
other  times,  there  are  several  systems  which  follow  different  directions, 
but  are  each  composed  of  faults,  connected  with  each  other,  by  a 
parallelism  of  direction. 

The  intensity  of  the  faults  is  very  variable ;  sometimes  they 
scarcely  interrupt  the  formation,  and  appear  as  fissures  which  have 
changed  the  level  of  the  two  ruptured  parts,  but  not  enough  to  con- 
stitute the  total  interruption  of  the  coal,  which  is  always  easy  to 
follow,  when  the  ofiset  is  not  greater  than  the  thickness  of  the  coal. 
The  bed  of  Iiucy,  in  the  basin  of  Saone-et-Lolre,  frequently  presents 
such  faults. 

The  section  of  the  coal  bed  of  Monceau  furnishes  an  example  of 
interruptions  of  continuity  caused  by  movements  subsequent  to  the 
formation  of  the  coal  deposit,  and  of  a  confuaion  [brouillage]  which 
totally  interrupts  the  coal. 

■The  hrouillages  are  nothing  but  the  intervals  comprised  between 
the  planes  of  fracture  ;  in  these  intervala  all  the  beds  are  broken  and 
reduced  to  angular  blocks  mingled  together. 

"When  these  faults  form  part  of  those  which  have  determined  the 
outline  of  the  surface  of  the  ground,  the  offsets  or  upthrows  are,  in 
some  measure,  proportionate  to  the  inequalities  which  it  presents. 
Thus,  there  are  offsets  and  upthrows  of  several  hundred  feet  in  the 
basins  of  England,  of  Wales,  and  of  Rive-de-Gier,  whose  surface  is 
highly  disturbed. 

In  the  basins  of  the  Sa6ne-et-Loire,  they  are  rarely  more  than 
from  thirty  to  ninety  feet,  and  are,  notwithstanding,  in  agreement 
with  the  undulations  of  the  surface. 

Endeavours  have  been  made  to  establish,  from  the  most  detailed 
and  available  information,  agreements  between  the  arrangement  of 
the  beds  of  coal  and  the  superficial  accidents  of  the  soil.  Thus,  in 
a  great  number  of  basins,  the  direction  of  their  beds  coincide  with 
that  of  the  great  axis  of  the  coal  formation,  and  this  great  axis  is 
itself  directed  in  the  same  course  as  the  existing  valleys,  in  such  a 
manner  that  the  direction  of  the  beds  is  confounded  with  that  of  the 
dividing  lines  of  the  waters  and  the  principal  valleys.  In  some  other 
basins,  the  planes  of  stratification  of  the  formation  have  not  only  the 
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same  direction,  but  also  the  same  inelinatiOQ  e«  that  of  the  surface 
declivities. 

The  basin  of  Bert  offers  a  striking  example  of  this  agreement.  The 
inclinations  of  its  coal  beds  change  as  often  as  five  times  whilst  con- 
forming to  the  inclinations  of  the  surface,  and  the  range  of  the  val- 
leys corresponds  with  the  direction  of  the  beds.  The  greater  part  of 
the  basins  which  affect  the  boat  form,  present,  at  their  surfaces,  an 
analogous  disposition ;  that  ia  to  say,  the  waters  follow  the  direction 
of  the  strata,  and  the  lateral  margins  of  the  basins  are  generally 
more  elevated  than  the  axes  * 

English  Ooal-Melds. — Faults  and  interruptions  prevail,  toore  or 
less,  as  might  be  expected,  in  moat  coal-fields,  but  they  possess  dif- 
ferent characters  in  different  regions.  The  Newcastle  coal-field  is 
remarkable  for  its  number  of  faults ;  from  the  dimensions  of  a  few 
inches  to  a  hundred  fathoms.  But  in  the  southern  coal  basins,  par- 
ticularly those  of  the  Forest  of  Dean  and  South  Wales,  there  are 
frequently  found  remarkable  irregularities,  called  "horses."  Where 
these  horses  occur,  the  coal  disappears  all  at  once;  but  yet  without 
any  fault  at  all.  They  Lave  to  be  cut  through,  and,  after  a  time, 
the  coal  reappears.f  These  horses  appear  to  be  aacribahle  to  inter- 
ruptions in  the  original  deposition  of  the  vegetable  matter  of  the  coal 
seams, 

Chemical  Geology,  as  applied  to  Coal. — At  the  tenth  annual  meet- 
ing of  the  British  Association  for  the  Advancement  of  Science,  as 
reported  in  the  Athen^um,  Professor  Johnston  brought  forward  the 
result  of  his  investigations  on  the  most  important  of  mineral  produc- 
tions, coal. 

Although  some  geologists  may  entertain  a  different  opinion,  he 
assumes  for  granted  the  vegetable  origin  of  coal.  Although  it  may 
be  classified  in  various  ways,  for  economic  or  geologic  convenience, 
as  into  caking  or  not  caking,  bituminous  or  non-bituminous,  the  true 
basis  of  the  classification  must  depend  on  the  chemical  composition. 
Carbon,  oxygen,  and  hydrogen,  are  the  component  parts  of  living 
vegetables,  and  the  same  elements  compose  coal,  but  in  different  pro- 
portions. 

In  the  decomposition  of  vegetable  matter,  there  are  two  agents 
always  at  work — viz.  atmospheric  air  and  water,  which  resolve  it  into 
carbon,  oxygen,  and  hydrogen;  forming,  with  one  another,  those 
combinations — carburetted  hydrogen,  carbonic  acid,  and  water.  Vege- 
table matter,  consequently,  in  different  states,  showed  different  pro- 
portions of  these  elements, 

The  quantity  of  carbon  in  all  the  different  varieties  of  coal,  in  Mr. 
Johnston's  table,  was  taken  as  a  constant  quantity;  and  from  lignite, 
downwards,  we  see  a  progressive  loss  of  hydrogen  and  oxygen;  until, 
in  anthracite,  the  carbon  is  the  chief  component. 

This  is  borne  out  by  experience.     In  the  change  from  lignite  to 
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fossil  wood  we  find  tJiat  carbonic  acid  onlj  is  parted  with;  and  this 
continues,  without  variation,  in  all  the  kinds,  down  to  cannel  coal. 

In  mines  of  lignite  and  cannel  coal,  we  find  only  earhonio  acid,  or 
choke  damp;  while  in  mines  of  coal  lower  in  the  scale,  we  find,  in 
addition,  earhwretted  hydrogen  or  fire  damp.  This  also  appears  in 
the  table  referred  to;  the  hydrogen  diminishing  in  each  variety  as 
we  approach  anthracite. 

In  some  mines  we  find  a  perfect  confirmation  of  thia  theory.  In 
certain  Yorkshire  mines,  coal  of  different  kinds,  cannel  coal  being  at 
the  top,  evidently  prove  that  those  below,  having  been  longer  sub- 
jected to  chemical  action,  had  parted  with  more  of  their  hydrogen. 
The  same  occurs  in  mines  in  Lancashire, 

In  conclusion.  Professor  Johnston  asserted,  that  bituminous  matter 
must  be  of  vegetable  origin — in  fact,  chemistry  proved  it.  Distilla- 
tion of  vegetable  matter  in  a  gas  work,  or  in  the  laboratory  of  a  vol- 
cano, was  the  same  process. 

In  further  support  of  this  conclusion,  we  cite  the  following  high 
authority : 

Table  of  Analysis  of  Goal  and  certain  allied  ComhusHliks,  liy  Berthier. 


Compoflition  in 

PeatorTiirf, 

Lignite  or 

Bi 

timinous 

Pennsylvftiiia 

Graph  i  to  or 

100  parts. 

Anthrncito. 

Carbon, 

3S 

64 

73 

S4 

96 

Hjdrogen, 

Oi 

05 

2.65 

Osjgen, 

20 

AshBS, 

VolaUla  matter. 
Iron, 

28 

These  different  varieties  of  brown  coal,  peat,  bituminous  coal,  an- 
thracite, and  graphite,  correspond  so  exactly,  that  this  alone  would 
show  the  vegetable  origin  of  them  all;  from  the  peat  up  to  the  gra- 
phite, if  no  other  proofs  were  at  hand.     [See  Table  next  page.] 

In  the  belief  that  every  species  of  information  which  makes  the 
adaptation  of  the  various  mineral  combustibles  to  the  manufacture  of 
iron  better  understood,  must  be  useful  and  in  strict  conformity  with 
the  plan  of  the  present  work,  we  have  arranged  the  following  prac- 
tical details.  Great  changes  have  taken  place,  within  a  few  years, 
in  the  management  of  fuel,  and  in  the  degree  of  estimation  in  which 
each  species  is  held  by  operativo  and  scientific  men.  It  is  proper  to 
know  the  conclusions  to  which  those  persons  have  arrived.  We  can- 
not here  give  all  those  results  in  detail;  and,  moreover,  this  is  not  a 
treatise  on  iron  making.  But  we  have  sought  to  concentrate  certain 
material  facts  on  the  nature  and  capabilities  of  the  principal  varieties. 
It  will  then  be  easy  to  compare  them  with  others  of  corresponding 
character.  We  have  therefore  given,  in  the  following  page,  a  com- 
parative table  and  characteristic  analysis  of  the  principal  descrip- 
tions of  coal  employed  in  the  iron  works  of  Europe  and  the  United 
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reference  to  their  AdaptaUon  to  ike  making  of  Imi 


Counuii^  and  cloiasiflcai 


Lea,      W.  I'enii'a,  Ohio^irg.  Illinois, 
c     <„-^A    ( Newcasile-upon-Tyne,  BIriley, 
Englaad,  )  Nort!»™l»r£nd,  tyne  worki, 
'^-  (  Staflbrdsbire,  Aidale  works. 
(  "  WedneabDry. 


\  Derbyaliire,       ' 
\  EWe%  Gier, 


Cljae,  splint  coal, 

Calder.  neat       '■      ' 
MonkUna,         " 

(FenoeylvanlajPhilipsburg. 
( IlliuoiVottavva^™  ' 


AuvH.gne,  Saint  Elieniie, 
f  Dauphin  Co.  Pa,  Rattling  Ki 
\  Maryland,  SavaBe  Elver, 
J  Peonaylvanio,  Bloasburg, 


Velal-y.  terra, 
Cwm  Nealh, 


Muahot, 

Unknown, 

Mushet, 


A,  OoalB  -wlijeii  oanuot  be  employed  in  iron  worlts,  in  the  crude  slato. 

B,  Coala  whiok  cement  leas  in  the  fire,  and  lybjch  it  is  praotioable  to  uso  raw  in  fiirnaooB 
worlsed  with  heated  air. 

C,  Chiefly  for  illuminatiug  gas. 

CLASSIFICATION  OP  MIHERAL  COALS. 

In  the  fovogoing  table  of  analysis  of  coals  and  anthracites  wo  have 
so  arranged  them  aa  to  exhibit  their  varieties  or  gradations,  and  their 
distinguishing  properties,  in  different  countries.  Hence,  the  European 
coals  can  readily  be  compared  with  those  of  America,  and  the  adap- 
tations of  either  may  be  assigned  with  some  degree  of  confidence. 
We  proceed  to  note  these  characteristic  differences  and  agroemonts 
more  in  detail. 

I.  I'at  Sittiminous,  Uazing,  eohing. — In  the  first  class,  series  A, 
of  the  table,  by  way  of  illustration,  the  English  coals  of  the  north, 
and  some  of  the  coala  of  Silesia,  of  Hesse,  of  France,  and  of  Ame- 
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rica,  in  the  Ohio  Valloy,  are  chiefly  fat  and  very  adhesive  or  caking ; 
swelling  much  in  the  fire.  The  hot  air  blast  is  successfully  applied 
■with  these  in  the  high  furnaces.  But,  as  their  tendency  to  cement 
together  in  a  solid  mass,  when  in  the  fire,  is  such  as  to  prevent  a  free 
draft  or  passage  of  the  air  through  .the  furnace,  it  has  been  found  in- 
dispensable to  submit  the  coala  to  a  preliminary  process,  and  to 
reduce  them  to  coke.  Thus,  the  difficulty  is  wholly  removed ;  and  a 
light,  cellular,  and  purely  carbonaceous  aubetanec,  easily  ignited,  is 
substituted  for  the  unmanageable  coal  in  its  crude  state.  The  average 
quantity  of  carbon  which  the  English  coals  possess,  is  stated  to  be 
sixty-five  per  cent. 

Series  B,  more  southward,  in  Staffordshire  and  Derbyshire :  these 
coals,  although  containing  as  much,  and  even  more  bitumen,  do  not 
melt  together  like  those  of  Northumberland,  They  scarcely  change 
their  form  even  in  the  state  of  coke.  The  varieties,  having  this  pro- 
perty, admit  of  their  being  used  in  the  raw  state,  but  require  the 
introduction  of  hot  air  into  the  farnaces.  Some  of  the  American 
coals  west  of  the  Alleghany  mountain  have  also  these  characters. 

In  regard  to  the  manufacture  of  illuminating  gas,  the  type  of  per- 
fection, in  the  series  0,  ia  the  Scotch  cannel ;  then  comes  after  it  the 
Lancashire  cannel,  and,  in  the  third  order,  the  Yorkshire  and  Der- 
byshire canneh  With  this  class  we  would  place  the  cannel  coals  of 
Kentucky,  Indiana,  Illinois  and  Missouri.  This  aeries  can  be  assimi- 
lated, in  many  respects,  to  the  coal  of  the  basin  of  Mons  in  Belgium. 
The  splint  coal  of  Scotland  ia  only  a  coarse  variety  of  cannel,  as  are 
the  greatest  part  of  all  the  Scotch  coala. 

The  Newcastle  coals  have  a  resemblance  to  those  of  Anzin,  of 
Saint-Etienne,  and  of  Kive-de-Gier,  the  analysis  of  which  we  have 
placed  in  the  series  D, 

II.  Series  E. — In  the  second  class,  the  Scotch  coals,  although  con- 
taining as  much  bitumen  as  thoao  of  the  north  of  Scotland,  are  of  the 
kind  denominated  dr^  coah.  They  cement  together,  but  without 
change  of  form,  and  are  not  so  adhesive  as  the  fat  English  coals. 
These  were  heretofore  coked  before  being  put  into  the  furnaces ;  but 
recent  improvements  have  shown  that,  with  the  application  of  heated 
air,  they  can  be  employed  without  being  previously  carbonized. 
Their  average  proportion  of  carbon  ia  about  sixty  per  cent.,  and  of 
bitumen  36  per  cent.  Some  of  the  Alleghany  coals  will  probably  be 
found  to  assimilate  with  these.  Approsimating  to  the  same  class,  to 
a  certain  point,  will  be  found  the  coals  of  Auvergnc  and  of  a  part  of 
the  south  of  France. 

III.  Series  F. — Wo  have  assigned  an  intermediate  space  for  a 
series  of  coaJs  in  the  American  coal  basins  which  differ  little  from  E, 
except  that  they  contain  somewhat  less  of  bitumen  and  more  of  car- 
bon, vis.  about  6&  per  cent,  of  carbon  and  27  per  cent,  of  bitumen 
and  volatile  matter,  and  are  less  adhesive  and  caking.  The  Heraclea 
coal,  in  Anatolia,  appears  to  belong  to  this  series,  and  those  of  the 
Cantal  and  Puy  do  Dflme  in  France.  These  are  convertible  into 
coke. 
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IV.  Intermediate  Series,  very  dry  coals, — Semi-hiturninous  eoals, 
— Steam  coals. — In  the  fourth  class,  of  ■which  the  Welsh  coal  of  the 
eouthern  and  eastern  districts  ia  the  type,  and  which  possess  only 
from  twelve  to  twenty  per  cent,  of  volatile  matter  and  bitumen,  may 
be  arranged  those  denominated  "  very  dry  coals,  with  excess  of  car- 
bon." These  do  not  cake  or  cement  together  in  a  mass,  although 
each  individual  fragment  is  susceptible  of  conversion  separately  into 
coke,  and  consequently  do  not  offer  a  similar  obstruction  to  the  cur- 
rent of  air  in  the  furnace,  like  those  of  the  first  class.  It  has,  there- 
fore, been  found  that  they  may  be  employed  in  a  crude  state  in  the 
cold  air  furnaces  of  South  Wales.  This  class  contains  a  larger  pro- 
portion of  carbon  than  the  two  others,  heing  eighty-one  per  cent. 

There  exist  both  in  France,  Saxony  and  Belgium,  coals  which  bear 
some  resemblance  to  these.  In  the  United  States  of  America,  par- 
ticularly in  Maryland,  Virginia,  and  Pennsylvania,  are  some  species 
which  closely  assimilate  with  the  foregoing,  usually  denominated 
"open-burning,"  and  sometimes  "semi-bituminous,"  and  are  not  sur- 
passed by  any  known  species  for  certain  valuable  properties. 

Under  this  head  may  be  arranged  the  culm  of  Kilkenny  and  of 
Glamorganshire,  and  the  quality  which  prevails  in  some  of  the  south- 
ern seams  of  the  Welsh  coal-fieid,  and  now  universally  known  by  the 
name  of  "  steam  coal,"  being  supplied  to  the  British  marine  steamers, 
and  even  to  those  of  France  and  Egypt.  The  Welsh  culm  is  a  very 
light  coal,  of  loose  texture,  very  glossy,  and  composed  of  capillary 
fibres  arranged  in  divergent  rays.  It  burns  easily,  and  without 
smoke,  makes  a  lively  fire,  and  is  in  great  request  in  Swansea  and 
Cornwall  for  the  smelting  of  copper.  Depots  of  steam  coals  are 
formed  in  the  East  and  West  Indies,  and  in  various  parts  of  the 
world,  for  the  service  of  the  English  steamers. 

There  is  in  England  another  variety  of  coal,  but  not  abundant, 
calledj'ZiJit  coal,  because  it  is  almost  as  hard  as  fiint,  and  has  a  shining 
fracture  approaching  to  anthracite.  The  flew  coal  of  the  mines  of 
Wedgobury  in  Stafi'ordshiro,  belonffs  to  this  series.  In  Cumberland, 
at  Alston  Moor,  a  variety  of  coal  is  found,  almost  without  bitumen, 
called  crow  coal,  which  approaches  to  the  French  coal  of  Fresnes. 

V.  In  the  fifth  class  arc  comprised  the  anthracites,  or  the  non- 
bituminous  coals.  Our  tables  of  analysis  exhibit  the  component  parts 
of  this  mineral  from  all  the  principal  known  deposits.  In  Pennsyl- 
vania it  contains  from  85  to  92  per  cent,  of  carbon ;  in  South  Wales 
from  88  to  95;  in  France  80  to  83;  in  Saxony  81,  and  in  Russia 
reaches  94  per  cent.  ■ 

After  many  years  of  unsuccessful  trial  in  cndcavonring  to  adapt 
this  valuable  mineral  combustible  to  the  manufacture  of  iron,  the 
difficulties  which  at  one  time  seemed  insurmountable,  were  overcome 
both  in  Wales  and  in  Pennsylvania,  where  many  furnances,  using  the 
hot  blast,  are  now  in  full  activity.  The  domestic  use  of  anthracite 
in  the  United  States  is  very  extensive,  and  annnally  increasing;  all 
the  original  objections  to  its  use  having  vanished. 

In  the  United  States  of  America  the  investigation  of  coal  is  of  so 
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recent  a  date  that  we  have  seareely  had  time  to  institute  comparisons 
TTith  the  corresponding  comhuatibles  in  Europe.  Nor  have  wo 
acquired  more  than  a  meagre  amount  of  information  in  relation  to 
the  economic  value  of  similar  substances  in  other  countries. 

While  in  the  new  world,  remarkable  ste  it  may  appear,  the  most 
simple  properties  of  mineral  fuel  have  scarcely  been  known  half  a 
century ;  while  the  first  anthracite  found  its  way  from  Pottaville  to  Phil- 
adelphia in  the  year  1812 ;  from  the  Lehigh  region  in  1814,  and  from 
Wilkesbarre  in  1820 ; — while  the  first  bituminous  coal  reached  tide 
water  down  the  Susquehanna  only  in  1804,  the  coals  of  England  had 
been  employed  for  fuel  and  manufactures  from  tlie  beginning  of  the 
thirteenth  century ;  those  of  Scotland  towards  the  close  of  the  same 
century ;  of  Prance  at  the  beginning  of  the  fifteenth  century,  and  in 
Belgium  the  coal  mines  had  been  in  operation  at  least  as  early  as  the 
year  1198. 

The  amount  of  current  information  aa  to  what  has  been  efiected, 
and  BS  to  what  is  tho  existing  condition  in  other  parts  of  the  world 
in  relation  to  coal  mining  industry  and  the  enormous  developments 
of  this  mineral  in  various  countries,  even  during  our  own  time,  forms 
a  department  in  industrial  statistics  which  greatly  needs  elucidation, 
for  the  details  which  it  embraces  are  by  no  means  of  easy  access  to 
the  inquirer,  either  in  the  new  or  the  old  ■world.  It  is  the  growing 
necessity  for  snch  information,  the  demand  for  a  multitude  of  essen- 
tial data  for  which  we  have  so  often  to  seek  in  vain,  that  Las  led  to 
the  preparation  of  the  present  volume,  and  has  encouraged  its  author 
to  persevere.  We  feel  assured,  moreover,  that  in  the  concentration 
of  such  a  multitude  of  useful  facts  which  time  has  developed,  but 
which  are  now,  in  great  measure,  for  the  first  time  brought  together, 
we  are  conferring  no  slight  accession  to  the  generally  prevailing 
knowledge,  on  a  subject  which  is  annually  acquiring  importance,  and 
becoming  more  intimately  connected  with  the  advancement  of  the 
human  race. 

It  may  be  useful  to  pursue  these  preliminary  notes  on  the  classifi- 
cation of  mineral  combustibles  somewhat  further ;  and  we,  fortunately, 
are  not  without  ample  scientific  authority  for  extending  this  section 
as  far  as  our  space  will  permit. 

It  has  been  perceived  that  similarity  of  results  in  analysis,  is  not 
of  itself  an  entire  and  decisive  guide  to  the  ascertainment  of  all  the 
properties  of  coal.  Even  aa  regards  chemical  results,  apparently 
parallel,  discrepancies  are  discoverable,  when  the  investigation  is 
carried  further,  which  show  the  absence  or  presence  of  principles 
that  materially  influence  operative  results.  Thus,  in  coals  containing 
similar  quantities  of  carbon,  those  of  the  north  of  England  and  in  Scot- 
land, for  instance,  the  analytical  results,  acquired  by  Dr.  Thomson, 
prove  that  the  relative  quantities  of  hydrogen,  carbon,  and  azote,  mate- 
rially differ.  Again,  external  properties  and  characters  must  likewise 
be  consulted.  The  structure  and  texture  of  the  coal,  the  density,  the 
mode  in  which  it  burns  in  the  fire,  swells  or  decrepitates,  and  other 
phenomena   must  bo  attended  to.     We  have  seen,  for  example,  that 
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some  of  the  English  coals  possess  so  strong  a  tendency  to  melt, 
cement,  and  coke,  as  to  form  a  hollow  fire,  and  cannot  be  used  in 
iron  woiks  without  previous  coking ;  while  other  coals,  even  such  as 
possess  ten  or  twenty  per  cent,  more  of  bitumen,  swell  but  little ; 
and  although  their  fragments  cohere  in  the  fire,  they  do  not  change 
their  form  and  hulk,  even  in  the  process  of  coking. 

There  is  yet  another  mode  which  has  been  employed  to  compare, 
with  still  greater  delicacy,  the  respective  qualities  and  composition 
of  these  comhustibles.  This  is  by  means  of  the  relative  proportions 
of  carbon  and  gs^eous  matters,  ascertained  more  completely  than  is 
exhibited  in  the  usual  form  of  analysis.  For  a  knowledge  of  these 
results,  and  some  others  that  we  propose  to  introduce,  we  are  in- 
debted in  great  measure,  to  the  work  of  M.  Pelouze  on  gas.* 

"  All  the  mm^aet  eoals,  even  the  fattest,  the  most  coking,  the  most 
inflammable — in  a  word,  those  which  the  English  designate  by  the 
name  of  "close-hurning  coal"  and  which  yield  to  distillation  a  coke, 
always  more  or  leas  abundant,  dense,  and  of  better  quality  than  those 
of  the  light  coals — ought  to  be  avoided  for  the  manufacture  of  gas. 

But  among  the  eligible  coals  how  many  distinctions  still  remain  to 
be  made.  We  are  often  astonished  to  find  that  the  lightest  coal — that 
which  leaves  the  least  residuum  after  its  combustion — above  all,  that 
which  possesses  characters  entirely  bituminous ;  which  kindles  rapidly 
and  gives  out  a  fine  and  elongated  flame,  yields  inuch  less  gas  to  dis- 
tillation than  some  other  variety  of  the  light  coals  which  possess  the 
same  apparent  characteristics,  or  which  were  even  far  from  promising 
as  much. 

We  are  acquainted  with  a  great  number  of  analyses  of  coal,  made 
at  various  periods ;  but  all  at  a  time  when  the  science  of  the  analysis 
of  organic  bodies  had  made  little  advances.  Besides,  the  only  object 
of  those  analyses  was  that  of  stating  the  respective  proportions  of 
coke,  or  de-bituminiaed  coal,  and  the  incombustible  residuum  which 
the  coke  yielded  by  a  complete  incineration.  Little  attention  was 
given  to  determining  the  component  parts  of  the  bituminous  portion. 

Mr.  Eiehardson  has  demoted  himself  to  researches  in  the  laboratory 
of  Professor  Liebig,  at  Giesen.    He  has  examined  the  English  coals. 

We  give  the  results  of  his  analyses,  the  more  willingly  that  his 
examinations  have  been  directed  to  the  produce  in  coke,  and  to  the 
elements  of  the  bituminous  portion. 

British  Bituminous  Goals. 

With  the  certain  means  that  chemists  possess,  now-a-days,  for 
analysing  organic  substances,  such  a  work,  published  by  a  person  so 
competent  in  these  matters  ought  to  inspire  confidence.  Now  we  see 
that  in  the  bituminous  portion  of  the  coals  assayed  by  Mr.  Richard- 
son, the  proportion  of  oxygen  varies  from  14.54  for  6.33  of  hydrogen, 
to  6.50  for  5.31  of  hydrogen.     There  is,  therefore,  reason  to  think, 

*  Tiftite  do  I'^clairngc  an  Gna,  nvcc  24  plftnthcs,  par  PeJouzs  Pere,  Paris,  IS39. 
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tLat  in  the  dlatillation  of  the  first  variety,  in  consequence  of  the  for- 
mation of  water,  there  would  remain  very  little  hydrogen  for  the  pro- 
duetiou  of  gas  for  illumination ;  while  the  second  variety  would  have 
yielded  a  much  more  ahundant  result  of  earhonated  hydrogen  gaa. 
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At  the  same  time  that  Mr.  Richardson  waa  operating  at  Giesen, 
M.  Beynault,  an  aspiring  mining  engineer,  was  devoting  himself  at 
Paris  to  similar  researches,  with  much  assiduity.  We  give  below  the 
principal  results  which  he  has  obtained. 

European  Bituminous  Coals. 
Analysis  per  cent.,  the  earthy  residuum  being  previously  abstract- 
ed.    The  results  show  the  mean  of  three  different  assays  for  each 
species  of  coal. 


Looolities. 

Carbon. 

Hydrogen, 

Ovygen. 

1.  Coalo 

Alais,  basin,  No.  2B,  mine  of  Roohobdlo,  Frsmoe, 

flO.55 

4.92 

4.53 

2.  Coal  c 

3.  Coal  0 

MonB.  lEt  TSriety  of  Flm«,                     Belgium, 

e,u 

Epinae,  baan  No.  11,                                 France, 

83.22 

11.5S 

6.  Coal  0 

Elansy,  No.  10, 

86.81 

5.85 

8.34 

3.  Coal  d 

Coramenlrj,  basin  Ho.  13,                        France, 

89.07 

M.S3 

6.05 

4.43 

''               "        !<        Cimetiors,           '^ 

86.08 

87.45 

5]77 

9.46 
6.78 

"     "  ;:  ^™»™'     :; 

84.49 
36.30 

5.75 
6,27 

3:43 

16.  Cool  0 

76.32 

6.38 

16.30 

17.  Cool  0 

Oberkiroheo,                                    Westphalia, 

18.  CotJ  0 

St.  Girons,  Dep.  of  I/Arriege,           Prnnoe, 

We  remark  how  much  the  proportions  of  oxygen  in  relation  to  hydro- 
gen, vary  even  in  their  most  extended  limits :  and  if  we  admit  that 
the  abundance  of  the  first  ia  injurious  to  the  production  of  gas  for 
lighting,  all  the  uncertainty  which  is  generally  observed  in  the  result 
of  the  manufacture  is  ciiplaincd. 
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Many  of  tlie  coala  compriaed  in  tlie  preceding  table  are  defective 
by  an  absolute  ivaiit  of  hydrogen ;  but  several  others,  even  those  rich 
in  hydrogen,  by  the  association  of  that  with  a  too  strong  proportion  of 
oxygen,  which  in  the  distillation  of  coal  disengages  itself  with  the  hy- 
drogen, both  being  in  a  nascent  state,  are  found  in  conditions  favour- 
able to  combination ;  that  is  to  say,  to  the  production  of  water,  to  tbe 
detriment  of  the  quantity  of  illuminating  gas. 
Ariihraeiies. 


Localities. 

CatboD. 

Hjilrogen. 

Oxjgen. 

1.  Antliraeito  of  Pennajlvania,                          United  States, 

2.  OoE.ljAiitliraeiteofRoMuo,neiirAiji-la-Cliopslle,BelEium, 
S.  Anthraoite  of  Mayenna,                                Prance, 

4.  "          of  South  Wttloa,                           Wales, 

5.  "          of  La  MuvB,  Dep.  of  leere,         Pi'sn'oe, 

6.  "          of  Maeol,                                      L»  Tnrantnise, 

9489 
32.86 
93.SB 
94.05 
94.07 
97.33 

2.56 
3.96 
4,28 
3.38 
1.75 
1.25 

2.68 
3.19 
2.16 
2.5T 
4.18 
1.53 

We  hero  perceive  that  the  anthracites  arc  ahaolutely  wanting  in 
hydrogen,  independently  of  the  consideration  of  oxygen.  It  explains 
then  very  well  why  this  species  of  combustible  is  the  least  convenient 
substance  for  the  manufacture  of  illuminating  gas.* 

The  results,  according  to  the  English  engineer,  Lute  Herbert,  ob- 
tained from  a  series  of  experiments  made  upon  each  of  th'e  three 
classes  of  English  bituminous  coals,  and  in  each  ease  by  the  distillation 
of  one  ton  of  the  coal,  are  as  follows  : 

1.  Cannel  coal  of  Lancaster  produced  11,600  English  cubic  feet  of 


2.  Coal  of  Newcastle,  (Hartley  mine,)  9,600 

3.  Coal  of  Staffordshire,  best  quality,  6,400 


do. 
do. 


By  experiments  on  a  similar  scale  to  the  last,  were  obtained  the 
following  results : 

1.  Wallsend  coal,        -        -        -        10.300  cubic  feet  of  gas. 

2.  Temple  Main,     -        -        -        -     8.100  do. 

3.  Primrose  Main,        -        -        -        6.200  do. 

4.  Pembrey 4,200  do. 

The  gas  obtained  possessed  an  illuminating  power  much  inferior  to 
that  from  the  coal  of  the  first  class  ;  hut  there  was  much  coke  of  good 
quality. 

In  this  class  the  series  terminates  with  the  drier  and  less  adhesive 
coals,  called  "  open  burning  coals."  Those  of  this  kind  are  prefer- 
red by  blacksmiths  because  they  better  bear  the  blast  of  the  hollows, 

ALAPTATIOH   OF  DIFFBEBNT  VARIETIES  OF  COAL  TO  THE  PURPOSES  OP  , 

STEAM  NAVIGATION. 

There  has  been  recently  published  a  very  elaborate  report,  of  607 

pages,  "  to  the  Navy  Department  of  the  United  States,  on  American 
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coals  applicable  to  steam  navigation  and  to  other  purposes,  ty  Prof. 
Walter  R.  Jolinson."  It  includes  two  hundred  and  one  tables,  pre- 
pared bj  the  author  with  unusual  caro  and  under  peculiar  advantages, 
and  furnishes  the  results  of  a  long  series  of  experimental  inveatiga- 
tiotia  conducted  at  Washington. 

.Our  space  precludes  our  quoting  extensively  from  this  voluminous 
document :  but  we  cannot  refrain  from  selecting  the  following  tabic 
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Classification  of  American  Coals,  in  tho  order  of  evapntaUvs 
power  under  equal  bsiks,  to  which  is  added  the  relaiive  un- 
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of  the  relative  degree  of  evaporative  power  of  different  coala  under 
similar  or  uniform  bulks.  We  select  this  table,  at  the  suggestion  of 
the  author,  in  preference  to  that  which  exhibits  "  the  order  of  evap- 
orative power  under  equal  weights."  He  remarks  that  coal,  "when 
sold  by  weight  and  used  on  shore,  the  weightper  cubic  foot  is  a  point 
of  little  moment.  Space  for  stowage  is  easily  obtained.  But  in  steam 
navigation,  built,  as  well  as  weight,  demand  attention ;  and  a  differ- 
ence of  twenty  "per  cent.,  which  experiment  shows  to  exist  between  the 
highest  and  the  lowest  average  weight  of  a  cubic  foot  of  different 
coals  assumes  a  value  of  no  little  magnitude.  This  is  obviously  trne, 
since,  if  other  things  he  equal,  the  length  of  a  voyage  must  depend  on 
the  amount  of  evaporative  power  afforded  by  the  fuel  which  can  be 
stowed  in  tho  hunkers  of  a  steamer,  always  of  limited  capacity," 

ADAPTATION  OF  COAL  TO  STEAM  POWER. 

We  learn,  through  various  channels,  that  the  Lords  of  tho  Admi- 
ralty, in  England,  have  taken  up  the  subject  of  coal,  not  solely  as 
relates  to  its  economic  working  and  consumption,  but  with  reference 
to  the  probable  quantities  absolutely  workable  in  Great  Britain,  the 
most  economic  methods  of  combustion,  and  the  chemical  properties 
and  combinations  of  coal.  An  inquiry  was  announced  as  in  progress, 
in  the  close  of  1846,  in  reference  to  the  value  of  coals  for  the  use  of 
the  British  steam  navy.  It  is  designed  not  merely  to  ascertain,  by 
chemical  analysis,  the  constituents  of  different  sorts  of  coal,  but,  by 
an  extensive  series  of  comparative  experiments,  to  determine  their 
practical  applicability.  With  this  object  in  view,  it  is  announced 
that  steam  boilers  and  furnaces  have  been  erected  at  the  Engineering 
College  at  Pntney,  and  the  examination  is  intrusted  to  Sir  Henry  de 
la  Beche  and  Dr.  Lyon  Playfair,  and  those  associated  with  them. 

The  editor  of  the  Mining  Journal  remarks,*  "  our  beds  of  coal  have 
been  the  undoubted  production  of  ages ;  and,  vast  as  they  are,  it 
appears  the  height  of  the  ridiculous  to  assert,  that  they  are  inex- 
haustible. Every  succeeding  year  brings  its  increasing  consumption, 
not  simply  of  tons,  but  of  millions ;  and  perhaps  there  is  no  other 
question  in  the  range  of  political  economy  that  deserves  so  much 
patient  investigation,  and  no  body  of  men  so  highly  competent  to  the 
task  as  the  gentlemen  alluded  to." 

In  order  3ie  better  to  follow  up  this  interesting  subject,  illustrated 
in  the  last  table,  we  proceed  to  append  the  results  of  a  series  of  ex- 
periments to  determine  the  evaporative  values  of  several  varieties  of 
American  coals — chiefly  those  of  a  semi-bituminous  character.  These 
investigations  were  undertaken  by  Messrs.  Thompson,  of  New  York, 
on  account  of  the  New  York  and  Liverpool  Steamship  Company. 
As  some  of  these  results  differ  in  certain  respects  from  those  of  the 
last  table,  it  has  been  judged  expedient  to  precede  them  with  the  in- 
troductory notices  of  the  experimenters. 

«  MiniDg  Journal,  August  1st,  1846. 
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"E.  K.  Collins,  Esq. 

"Ilaving  received  orders  from  you  to  test,  by  experiment,  the 
evaporative  values  of  several  binds  of  coal  upon  your  'Vertical 
Tubular  Boiler,'  and  having  discharged  such  duties,  we  hereby 
enclose  you  a  copy  of  the  report  of  said  experiments  with  our  views 
annexed, 

"  Our  first  experiment  was  with  the  Dauphin  Rattling  Bun.  It  pos- 
sesses high  evaporative  power,  with  considerable  cohesion  of  its  par- 
ticles, BO  that  it  may  not  be  broken  into  too  small  fragments  by  the 
constant  attrition  which  it  may  experience  in  the  vessel.  It  ignites 
very  quick  with  natural  draught,  burns  with  a  clear  bright  flame, 
leaving  but  a  slight  soot  deposit  upon  the  tubes,  owing  to  the  free 
circulation  of  the  air  through  the  grato  bars,  rendering  the  combus- 
tion more  perfect.  In  short,  it  requires  little  if  any  attention  from 
the  fireman  until  it  is  necessary  to  charge  the  furnaces  with  a  fresh 
supply  of  coal. 

"  Our  second  experiment  was  with  the  Ealtiraore  Cumberland.  It 
ignites  rapidly,  producing  a  strong  heat ;  shortly  after  which  time, 
it  runs  together,  often  adhering  to  the  grate  bars,  requiring  much 
time  and  labour  to  separate  it.  Without  the  strictest  attention,  in  a 
short  time,  it  would  entirely  exclude  the  air  from  penetrating  through 
the  interstices  of  the  coal,  thereby  producing  a  great  loss  of  steam. 
It  has  very  small  cohesion  of  its  particles,  requiring  very  careful 
handling  to  prevent  it  from  crumbling  into  very  small  pieces, 

"Our  third  and  fourth  experiments  herewith  'Young's  Mining 
Company'  and  'Maryland  Mining  Company.'  They  produce  the 
same  effect  as  the  second  experiment,  the  results  being  all  forced. 

"  Our  fifth  experiment  was  with  the  Erie — possessing  rapidity  of 
ignition,  makes  an  intense  fire,  throwing  off  an  immenso  volume  of 
carbonaceous  matter,  causing  the  tubes  to  fur  up  in  a  very  short 
time,  also  having  an  undue  quantity  of  sulphur  in  it. 

"Our  sixth  experiment  was  with  the  Dauphin  Battling  Run;  varies 
nothing  from  the  first  experiment. 

"  Our  seventh  experiment  was  with  the  '  Maryland  Mining  Com- 
pany;' results  as  before. 

"  Eighth  experiment  was  with  the  Dauphin  Backbone,  slightly  dif- 
fering from  the  Battling  Bun  in  evaporation  and  rapidity  of  igni- 
tion. 

"Ninth  experiment  was  with  the  Dauphin  Rattling  Run ;  still  retain- 
ing the  pre-eminence  for  marine  purposes  over  any  of  the  coals  sub- 
mitted for  trial,  requiring  less  labour  by  75  per  cent. — producing 
more  steam  in  less  time  than  any  of  the  coals  experimented  with. 

"  Our  tenth  experiment  was  with  the  'Maryland  Mining  Company.' 
Experienced  the  same  difficulty  as  before,  via. : — running  together, 
forming  a  heavy  compact  crust  over  the  whole  area  of  tho  grate, 
requiring  frequent  raking,  that  the  air  might  circulate  through  and 
ignite  the  surface  or  top  of  the  coals,  thereby  occasioning  the  furnace 
doors  to  remain  open  much  longer  than  the  circumstances  of  the  case 
ought  to  justify. 
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"Having  given  a  trief  review  of  the  coals  submitted  to  us  for  trial, 
it  may  be  ■well  to  add,  that  the  Dauphin  Rattling  Run  (for  marine 
purposes)  meets  our  decided  approval,  from  the  experiments  we  have 
had  of  it." 

New  York,  Dee.  24th,  1850. 


Tabk  shov)ing  ike  ecomimie  -eahies  of  ilie  Coals  consumed  in  a  "  Collin^  Vertical 
Tubidar  Boiler,"  at  the  Novelty  Wm-ks,  New  York,  X)ecember,  1849. 
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In  1852  -was  published  the  Report  of  the  Engineer-in- Chief  of  the 
Kavy,  on  the  comparative  value  of  anthracite  and  bituminoua  coal, 
from  which  we  extract  the  following  : 

'*  The  coals  used  for  the  espcrimenta  were  the  kinds  furnished  by 
the  agents  of  the  government  for  the  use  of  the  United  States  Navy 
Yard  and  steamers,  were  taken  indiscriminately  from  a  pile  in  the 
yard  without  assorting.  The  bituminoua  coal  was  from  the  Cumber- 
land Mines.  The  anthracite  was  the  kind  known  as  ""White  Ash 
SchuyUdll." 

From  the  experiments  it  appears,  that  in  regard  to  "  getting  up 
steam,"  the  anthracite  exceeds  the  bituminous  36  per  cent. 

Again  he  remarks,  "  that  from  the  experiments,  without  allowing 
for  the  difference  of  weight  of  coal  that  can  be  stowed  in  the  same 
bulk,  the  engine  using  anthracite  could  steam  about  two-thirds  longer 
than  with  the  bituminous. 

"These  are  important  considerations  in  favour  of  anthracite  coal 
for  the  uses  of  the  navy ;  without  taking  into  account  the  additional 
amount  of  anthracite  more  than  bituminoua  that  can  be  placed  on 
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fcoard  a  vessel  in  the  same  bunkers,  or  the  advantages  of  being  free 
from  smoke,  wMeh  in  a  war  steamer  may  at  times  be  of  the  utmost 
importance  in  concealing  the  movements  of  the  vessel,  and  also  the 
almost,  if  not  altogether,  entire  freedom  from  spontaneous  combus- 
tion." 

"  The  folio-wing  tabular  statement  shows  the  actual  evaporation  of 
■water  eifected  by  bituminous  and  anthracite  coals  in  the  boilers  of 
several  naval  steamers,  and  in  those  of  some  tr an s-atl antic  and  river 
3  plying  to  and  from  New  Xork  the  past  few  years :— ' ' 


TabU  of  Practical  Teds  of  Diffeeent  Varieties  of  Coal 
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1  sSl 

a  S-HJ5  g 

lllll 

Michigan 

United  Stales  Ravy 

«3.Q(ni! 

ITresh  water. 

MiesLSSippi 

do             do 

■f4.780  1 

Soa  water. 

Spitfire 

do             do 

■d.8J0, 

do 

EDgiBMr 

do             do 

4.531 

do 

AllegliaDy 

do          .  do 

■  5.600 

Iria 

do             do 

do             do 

■  fl.M8 
■5.372 

Sea  water  and  new  boil. 

Prineetoo 

do                     do 

do             do 

7.554 

do                     do 

Prinoeton 

6.639 

Sea  water  and  old  boilers 

McLane 

United  States  TresB'y 

Saa  water. 

Bibb 

do             do 

6.0S0 

United  States 

do 

Herman 

do             do 

t4.4sr 

Scatter  and  old  boilers. 

do             do 

8.565 

Soa  water. 

City  of  Pittsburg 

do             do 

14.830 

do 

H8W  World 

Hndson  BLver 

8-023 

do 

CommodDre 

Long  Islnnd  Sonnd 

7.2  a  2 

do 

Boaaoke 

fj.  York  and  Norfolk 

Averages 

6.554 

do 

10)  5U1S  1    8)  So.ue 

5.142!             7.335 

"  From  the  averages  of  the  above  table  it  will  be  seen  that  the 
economical  evaporation  by  the  anthracite  exceeded  that  by  the 
bituminous  in  the  proportion  of  7.235  to  5.142,  or  about  forty-one 
per  centum  of  the  latter." 

"  In  the  experiments  made  on  coals  by  Playfair  and  De  la  Beche,  by 
order  of  the  British  government,  in  1848,  were  found  eleven  varieties 
of  "Welch  coals  having  a  constitution  almost  identical  with  the  nine 
specimens  of  Pennsylvania  anthracite,  experimented  on  by  Prof.  W. 
E.  Johnson,  via:" 


s  Kttsbnrg  coal,  f  Cumberland  ooal.  t  Virginia  coal. 
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WBloh  antlira- 
cil«. 

PecneylvaBia 
ftEthroeite. 

Sr.S4 

0.79 

83  54 

Other  volatile  matter 

Earlhy  matter,  &•: 

5.17 

100.31 

100.27 

"  The  average  evaporation  of  water  by  the  Welch  aEtbracite  and  by 
the  Pennsylvania  anthracite  was  as  follows : 

J"resh  water  evaporated  from  the  temperature  of  212  dcg.  P-,  by  one 
pound  of  coal. 

.  .  .  pounds 9.263 

...       do 9.590 


By  Welch  anthracite,     .  .  .  . 
By  Pennsylvania  anthracite,. 


"  Thus  far  there  is  a  very  close  agreement  between  the  results  ob- 
tained by  the  different  experimentera  from  substantially  the  same 
eoal — that  coal  being  anthracite. 

"In  the  experiments  of  Playfair  and  De  la  Beche,  above  cited,  we 
find  three  varieties  of  Welch  bitnminoua,  three  varieties  of  Scotch 
bituminous,  and  one  variety  of  English  bituminous,  having  a  con- 
stitution almost  identical  with  the  five  specimens  of  Maryland  (Cum- 
berland) bituminous  coal  experimented  on  by  Prof.  W.  K.  Johnson." 


Wei  oh,  Sootob, 
imd  English 

M 

(C    Q 

lit 

ryknl 
bo  In  d) 

75.00 
3.47 

14.55 
E.97 

Otlier  yulut 
Eartbj  mat 

ers,  &^.  .'.'.'.'.'.'.       '. 

la,43 

9.49 

09.09 

0S.99 

"  The  average  evaporation  by  the  Welch,  Scotch  and  English  bitu- 
minous and  by  the  Cumberland  bituminous  was  as  follows,  viz : 

Preah.  water  evaporated  from,  a  temperature  of  212  deg.  F.,  l)j  one  pound  of  ooal 

By  Welch,  Scotch  and  English  bituminoua, ponnds S.OS 

By  Mai-jland  (Cumberland)  bjtumiiioiis do 9.93 

"  Here  is  a  great  discrepancy  between  the  results  obtained  by  the  two 
experimenters  on  substantially  the  same  coals ;  Prof.  W.  R.  Johnson 
making  the  Cumberland  bituminous  better  than  the  British  bituminous 
in  the  proportion  of  no  less  than  24^  per  centum  of  the  latter.  Had  a 
.  similar  difference  been  found  in  the  case  of  anthracite  between  the  re- 
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suits  of  tlie  two  experimenta  it  might  Iiave  been  aeeounted  for  by  a  differ- 
ence of  boiler  or  method  of  conduetiflg  the  esperiments."  We  are 
sorry  our  limits  will  not  allow  of  further  extracts  from  the  reports," 

Dr.  Higgins,  in  Lis  Heport  for  1854,  p.  72,  expresses  himself 
strongly  in  favour  of  the  superiority  of  the  Cumberland  coal,  espe- 
cially for  steam  navigation,  for  which  he  deems  three  qualities  essen- 
tial m  3.  coal,  "  quickness  of  combustion,  continuance  of  combustion, 
and  steady/  combustion.  I'ael  should  taie  fire  rapidly,  it  should  burn 
for  a  long  time,  and  its  intensity  should  not  be  diminished  by  fresh 
additions  of  material,"  Excepting  the  first,  anthracite  has  these 
qualities,  and  a  steam-ship  is  not  a  factory  where  the  fires  are  ex- 
tinguished every  night — and  even  if  they  were,  proper  coal  and  other 
free-burning  fuel  could  he  supplied  for  kindling,  and  such  emergencies 
as  may  arise. 

In  the  region  supplied  by  the  Susquehanna  coals,  the  hard  anthra- 
cites are  extensively  used  for  stationary  steam-boilers,  where  the 
various  grades  from  Karthaus  bituminous  and  Dauphin  semi-bitu- 
minous, to  the  Lyken's  valley  or  Eear-gap  free-burning  anthracite, 
are  accessible — in  some  cases  where  a  fire  has  to  be  renewed  every 
morning,  and  in  others  where  it  is  kept  np  without  intermission  for 
several  months. 

Dr.  Higgins  says-;-"  The  policy  of  the  world  at  present  is  for 
steam  navigation,  not  only  for  commercial,  but  also  for  warlike  pur- 
poses. A  steam  vessel  of  war  requires,  abovo  all  others,  to  have  a 
fuel  which  can  speedily  generate  and  keep  up  a  steady  head  of  steam, 
whether  in  pursuit  of,  fleeing  from,  or  in  actual  combat  with  an 
enemy.  A  minute's  delay  may  prove  disastrous ;  the  increased  revo- 
lution of  the  paddle-wheels  for  a  few  times  will  frequently  insure 
success.  Our  national  Sag  may  float  gloriously  over  the  sea,  or  be 
stricken  from  the  mast,  as  the  ship  which  bears  it  is  well  or  ill  sup- 
plied with  fuel,  and  these  ships  should  always  use  the  Cumberland 
coal.  Our  navy  should  learn  from  the  experience  of  our  commercial 
marine,  and  this  teaches  it  that  the  best  coal  for  steam  navigation  is 
the  Cumberland  coal."  The  following  tables  are  then  given  of  the 
time  required  to  cross  the  Atlantic  by  the  Collins  and  Cunard 
steamers. 

"Western  Tassttge.  Dnjs.  Hfiurs.  Miu. 

Average  time  of  the  Collins  line,  11  18  33 

"  Cunard  line,  12  16  11 

In  favour  of  Collins,  each  passage,         00  21  38 

Eastern  Pttsango. 
Average  time  of  the  Collins  line,  11  00  29 

"  Cunard  line,  10  22  46 


In  favour  cf  Cunard,  each  passage. 
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"West.  Pass.  East.  Paaa.  Yearly  Total. 

Days.    Hrs.     Min.  Days.    Hrs.     Min.  Days.    Hrs.    Mln. 

CuBard,        S42     04     54  284     16     06  626     21     39 

Collins,         31T     20     65  286     12     40  604     09     35 

III  favour  of  Collins  for  tlie  year  (27  voyages),  22     12     85 

"  Prom  this  there  wa,s  the  novel  fact  of  the  Cnnard  line,  steamers 
of  British  huild,  being  swifter  on  the  Eastern  passage  than  the  Col- 
lins line,  steamers  of  American  build.  On  their  Western  passage 
quite  the  reverse  toot  place 

"  Many  explained  the  difference  between  these  vessels '  as  to  their 
respective  superiority  on  their  eastern  and  western  passage,  by  their 
different  powers  in  going  with  or  against  the  wind.  The  result,  Low- 
ever,  was  to  bo  explained  by  their  different  means  of  propulsion  as  to 
the  generation  of  steam.  I  therefore  addressed  a  letter  to  the  pro- 
prietors of  each  of  these  lines,  and  received  the  following  replies  : 

"'Hew  York,  January  19(^,  1854. 
" '  Dear  Sir, — Messrs.  Brown,  Bro.  &  Co.  have  handed  me  yours 
of  the  17th  inst.,  making  inquiries  relative  to  the  coal  used  by  us. 
Our  first  trial  was  with  the  Cumberland;  but  finding  so  much  slate 
and  earthy  matter  in  it,  we  were  compelled  to  try  the  Anthracite, 
which  we  have  been  using  for  the  past  three  years ;  but  from  what  I 
learn  of  the  Cumberland  mines,  I  think  we  will  soon  give  that  coal 
another  trial.  Prom  Liverpool  we  nse  the  Welch.  The  Canard  Co. 
use  the  Cumberland,  not  being  able  to  burn  the  anthracite  in  their 
furnaces.  " '  Yours  respectfully, 

"'E.  K.  Collins.' 

"  '  JVew  Yorh,  January  19fA,  1854. 
"  '  Sir.  : — In  reply  to  the  inquiry  made  in  your  letter  of  the  17th 
instant,  I  beg  to  inform  you  that  on  the  voyage  from  England  to 
America,  we  use  Welch  coal  for  fuel  on  board  our  steam-ships,  and 
Cumberland  coal  on  the  voyage  from  America  to  England. 

'"  I  remain.  &c.  '"E.  Cunard.' 


"  The  reason  of  the  difference  was  now  satisfactorily  explained. 
It  was  in  the  superiority  of  the  Cumberland  over  the  anthracite  coal. 
When  these  steamers  used  the  same  coal  {the  Welch),  American  ship- 
building proved  its  superiority,  for  the  American  ships  (the  Collins 
Line)  proved  themselves  the  faster;  but  even  superior  American 
naval  architecture  could  not  compete  with  English  ships,  when  those 
ships  used  Maryland  coal,  for  then  they  surpassed  in  speed  the  Ame- 
rican ships  using  the  anthracite  coal." 

Prof.  H.  D.  Rogers,  State  Geologist  for  Pennsylvania,  has  per- 
mitted us  to  give  his  authority  as  to  the  value  of  anthracite  for  steam 
navigation.  He  states  that  it  is  less  adapted  for  steam  navigation, 
in  proportion  to  the  quantity  of  volatile  matter. 

Mr.  S.  V.  Merrick,  of  Philadelphia,  who  enjoys  the  highest  repu- 
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tation  in  all  that  relates  to  the  manufacture  and  employment  of  steam 
machinery,  assigns  the  firet  place  to  anthracite,  the  second  to  Welch, 
and  the  third  to  Cumberland  coal.  In  a  recent  letter  (March  2d),  he 
expresses  doubts  about  the  accuracy  of  Dr.  Higgins,  in  attributing 
the  more  rapid  outward  passage  of  the  Cunard  ships  to  the  coal  used, 
and  were  this  the  case,  "  it  would  prove  nothing,  as  these  boilers  are 
adapted  specially  to  the  bituminous,  and  will  not  work  economically 
with  the  anthracite." 

The  results  of  the  laboratory  experiments  of  Professor  W.  R.  John- 
son, must  be  adopted  with  great  caution  in  deciding  upon  cases  where 
the  circumstances  are  different,  and  the  quality  of  the  coal  possibly 
different  from  the  samples  used  by  him.  Such  experiments  afford 
valuable  collateral  aid  as  indications  of  the  direction  which  practice 
should  take  for  their  verification,  but  their  evidence  is  far  from  being 
sufficient  to  settle  the  question.  This  must  be  accomplished  by  steady 
and  varied  practice,  under  different  circumstances. 

We  conclude  these  various  experiments  and  remarks  on  the  adap- 
tation of  coal  to  steam  power,  by  appending  the  following  account 
of  the  semi' bituminous  coals  of  the  Welch  Basin,  from  the  foreign 
portion  of  the  first  edition  of  this  work,*  p.  362. 

Semi-hituminous  QoaU  of  the  Welch  Basin. — Steam  coals  or  inter- 
mediate of  the  southern  side  of  the  basin. 

Towards  the  close  of  1840,  an  association  was  formed  in  London 
for  the  encouragement  and  protection  of  the  Welch  coal  trade.  They 
remark  that  "the  durability  of  the  ordinary  bituminous  coal,  the  very 
peculiar  qualities  of  the  anthracite  or  stone  coal,  and  the  great  supe- 
riority of  the  intermediate  or  steam-packet  coal  of  South  Wales,  are 
now  so  well  ascertained,  that  it  would  appear  as  if  nothing  more  were 
required  to  insure  a  preference  at  all  the  places  of  import  which  can 
be  reached  at  a  moderate  rate  of  freight.  It  has  only  been,  however, 
by  very  small  degrees,  by  very  great  individual  exertions,  and  by 
very  considerable  private  loss,  that  the  Welch  coal  has  just  begun  to 
obtain  a  reputation  in  the  port  of  London. "f 

The  aemi-bituminous  coal  of  the  south  part  of  this  basin,  possesses 
many  characters  in  common  with  certain  coals  in  Pennsylvania ;  both 
of  them  being  admirably  adapted  for  steam  engines ;  so  much  so  as 
to  have  received  the  specific  title  of  '^steam  coal."X 

The  Craigola  coal  has  been  recommended  for  similar  qualities ;  and 
the  Llangennech  has  established  for  itself  a  higher  reputation  as  a 
steam  coal,  and  has  been  used  on  board  steam  ships  in  various  parts 

*  Sinoe  the  above  publication,  wo  miiJerstand  a  new  geological  survey  of  Bnglnnil  and 
WolsE  is  progressing — tbe  maps  ars  on  a  scale  of  1  ineb  to  a  mile  and  of  great  accuracy  and 
•seBllenca.  "The  principal  coal  Bfrata  are  traesd  ncarlj  throughont  t,hfl  comiiles  inTolu- 
tioDB  of  tbe  surface  with  surprising  accuracy  and  effect;  and  even  tbe  Fanlta  are  laid  down 
with  dislino  to  ess,— ranging  wltb  an  npproach  to  pnmllelisni,  from  about  S.  B.  to  N.  W.,  bat 
in  some  places aingnlarly  complicated;  and  their  connection  with  fbe  features  uf  tJie  surface 
is  clearly  Bbowii.  The  boriiontal  sections  with  tbe  vertical  leave  nothing  to  he  desired,  and 
the  whole  wort  forms  a  subject  of  most  instnictivo  study  to  geologists."— Edinburgh  Beview, 
October,  1B49;  Review  of  Statiatica  of  Coal. 

+  Mining  Journal,  VoI._  X.  p.  359,  1840 ;  and  Cambrian  Newspaper. 
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of  the  world.  In  1842,  an  Egyptian  war  corvette,  belonging  to  Mo- 
.hammet  Ali,  arrived  from  Egypt,  at  Port  Talbot,  in  Glamorganshire, 
and  was  there  loaded  with  the  steam  ,coal  of  that  vicinity.  In  the 
same  year  the  proprietors  of  the  Itisca  colliery  contracted  with  the 
Royal  India  Steam  Navigation  Company,  to  supply  72,000  tons  of 
steam  coals. 

Analysis  and  Quality  of  the  Welch  Ooal  at  different  points  and  in 
different  beds. — The  variations  are  as  numerous  as  there  are  coai 
seams  and  square  miles  in  the  whole  area.  To  particularize  them, 
would  be  a  herculean  labour ;  yet  that  ta°ak,  great  as  it  appears,  has 
been  triumphantly  accomplished  by  Mr.  Mushet ;  to  the  results  of 
whoso  labours  we  shall  take  the  liberty  of  referring  in  detail,  in 
another  page. 

Previous  to  this,  we  shall  introduce  a  resume  of  a  series  of  interest- 
ing observations  on  the  coals  of  this  basin,  by  Mr.  T,  Forsfcer.* 

Table  of  Welch  Coals. 


Per  100  parts. 

Coal  Soama  in  o  lino  «t  Section  from 

South  to  North. 

a 

1| 

ll 

i 

Description  of  earthy 
residuum   left  aft«r 
combBBtion. 

Soam  on  Mynycld  bach,  Llanoidi, 

Pbee-buhnisg  Coal. 
Cljn-wernou  senm, 
Pembrsy  seam, 

BiTUMiNotfa  Coal. 
Uelly  Gile  seam, 
Lnehor  colliery,  five  feet  009], 
aiobtaisc  seam,  AdMr  coliierj, 

SBiM9  IK  DIFFEBEBT  PiBTS  OF   THE  SoDTH 

Wales  Coal  Basib. 
Ooxe's  Btoae  cool,  Cwm.  Tw.  Anthraeito, 
"Pool  coal,"  near  Llanellj  and  Pembroj.  ) 

coal,  of  iTiioli  the  ooke  for  the  blast  fnr- 

B9.35 
19.00 

80.60 

91.60 

81,60 
85.60 

S.65 

14.00 
14.50 

18.80 

2t!so 

19.80 
15.90 
13.40 

r.oo 

3.60 
2.60 

2.10 
2.50 
1.00 

Pale  yellow  aslies. 

Heavy  raJdiah  ashoa. 
White  aahes. 

Red  aahca. 
Yellow  ashes. 

Reddish  aahea. 

do. 
White  aahe.-. 

In  further  illustration  of  the  various  qualities  of  coal  within  the 
South  Wales  basin,  we  add  a  few  other  analyses. 

«  TraaaaetioBS  of  the  Natural  History  Society  of  Northumbeilana,  part  1. 
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Carbon. 

¥ol.  matter. 

Ashee. 

Welok  anthradte,  n^'' 

92.42 
94.10 

6.97 

1.61 

AnrtljsisofDr.Schafhaeuil. 

89.00 

7.00 

4.00 

Hirwain, 

flW.OO 

S.OO 

2.00 

81.00 

16.50 

3.00 

3  Corresponding  mfh  M. 

69.00 

28.50 

2.50 

Muehet'e  anal  j  sis. 

MjnjdiJ  jelwyn. 

Steam  coal. — We  have  alluded,  as  far  aa  our  space  permits,  to  tliis 
Taluable  product  of  the  South  Wales  mineral  basin.  The  peculiar 
qualities  of  this  fuel,  and  the  experiments  and  results  therefrom,  have 
been  made  public  in  various  ways.  Among  the  latest  of  these  may 
be  mentioned  the  experiments  on  Cameron's  Coalbrook  steam  coal, 
detailed  in  the  Mining  Journal-t  We  cannot  enter  into  those  elabo- 
rate particulars,  and  our  notice  must  be  brief. 

This  coal  is  obtained  within  six  miles  of  the  port  of  Swansea,  in 
which  range  a  large  amount  of  a  similar  species  is  known  to  prevail. 

By  experiments  made  at  H.  M.  dockyard,  Woolwich,  with  the  steam 
coal  and  several  other  varieties,  the  results  were  the  following. 


Weight  of  wn 

or  evaporated 

by  on 

,r 

K 

0 

a 

7i 

8 

14i 

8 

61 

l> 

14* 

V 

5 

Dfsci-iptLonfifooiil. 

Merthyr,  Soiith  Wales,  bituminous  coal, 
Cameron's  steam  coal,  S.  W., 
Llangennech  steam  coal,  S.  W., 
Parson's  Abbey,  Craigola,  S.  W., 
Hasting's  Hartley  Main,  bituminous, 
Carr's  West  Hartley,  do 

The  proportionate  woights  of  tlio  clinkers,  the  ashes,  and  the  time 
in  getting  up  the  steam,  were  also  taken  into  account.  As  relates  to 
the  economy  in  fuel,  its  first  cost,  the  saving  effected  in  stowage,  and 
the  absence  of  smoke  in  the  steam  coals,  all  these  results,  without 
reference  to  the  interests  of  individuals  or  associations,  form  very  im- 
portant matters  in  the  economy  of  steam  navigation  and  manufactures. 

Sulphur  and  Smoke,  their  absence,  or  inconsiderable  amount,  in 
the  Welch  Anthracite  and  Steam  Goal. — It  has  been  urged,  by  every 
one  having  any  experience  in  anthracite,  that  one  of  its  properties, 
by  no  means  unimportant,  is  its  non-liability  to  spontaneous  combus- 
tion; which,  it  is  well  known,  occt^ionally  takes  place  with  bitumi- 
nous coals;  whereby  vessels  have  been  lost  at  sea,  and  valuable 
property  destroyed  on  land.  A  steamer  belonging  to  the  British 
government  was  destroyed  in  the  Mediterranean  a  few  years  ago, 
from  the  spontaneous  combustion  of  her  stock  of,  bituminous  coal.  By 
evidence  before  a  parliamentary  committee  on  the  coal  trade  of  Lon- 

S  Mining  Journal,  Vol.  SI.  pp.  118,  133,  li9,  173;  ai'tiolas  by  Llewe])jnj  Brough,  and 

obliers. 
t  March  14tli,  1846. 
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don,  in  183S,  it  Tras  shown  that  the  hitnmiiiona  coals  are  liable  to 
ignition  in  ■ware-houses  when  thej  have  been  put  in  wet ;  and  that 
they  have  ignited  on  board  ships  going  to  the  East  Indies.*  Several 
instances  of  similar  accidents  have  occurred  in  the  United  States. 
The  absence  of  smoke,  in  war  steamers  using  anthracite,  is  no  small 
desideratum,  to  those  who  have  witnessed  the  dense  columns  of  black 
smoke,  proceeding  from  steamers  even  at  very  great  distances,  at  sea, 
employing  smoke -producing  coals. 

So  compact  and  dense  a  fuel  also  Las  great  advantages  in  point  of 
stowage  space,  over  the  ordinary  weak  bituminous  coals.  For  long 
voyages,  this  concentration  of  power  and  economy  of  space,  may 
easily  be  appreciated.  It  renders  wholly  unnecessary  the  adoption 
of  patent  contrivances  for  smoke  prevention  and  consumption. 

The  value  of  the  Welch  steam  or  slightly  bituminous  coal  is  en- 
Lanced  by  this  quality  of  burning  almost  wholly  without  smoke : — 
a  property  hitherto  slightly  appreciated,  but  which  will,  one  day — 
and  perhaps  not  far  distant — be  considered  a  prime  requisite  in  fuel 
for  steamers ;  or  at  least  for  those  employed  on  naval  service.  By 
the  ascent  of  the  columns  of  smoke  above  the  horizon,  the  motions  of 
the  steamers  in  Calais  harbour  are  at  all  times  observable  at  Barns- 
gate;  from  the  first  lighting  the  fires  to  the  putting  out  to  sea."t 

Steamers  burning  the  fat  bituminous  coal  ean  he  "tracked"  at  sea, 
at  least  seventy  miles,  before  their  hulls  become  visible,  hj  the  dense 
columns  of  black  smoke  pouring  out  of  their  pipes  or  chimneys,  and 
trailing  along  the  horizon.  It  is  a  complete  tell-tale  of  their  where- 
abouts ;  which  is  not  the  case  with  those  burning  anthracite ;  as  the 
latter  kind  sends  forth  no  perceptible  smoke. J 

ANTHRACITE  AND  ITS  USES. 

Evaporative  Power. — It  will  not  be  possible,  in  this  work,  to  in- 
vestigate the  comparative  merits  of  anthracite  and  bituminous  coals, 
or  of  their  intermediate  varieties.  There  assuredly  are  highly  appro- 
priate and  valuable  properties  in  each.  The  experience  of  the  last 
ten  or  twenty  years,  in  the  principal  countries  where  they  have  been 
carefully  experimented  upon,  and  practically  employed  on  the  largest 
scale,  has  developed  the  relative  advantages  of  each.  More  especially — 
both  in  Europe  and  in  the  United  States— has  it  done  "jttstioe  to 
anthracite,"  in  pointing  out  the  incalculable  value  of  a  species  of  fuel, 
previously  rejected  and  despised,  as  amongst  the  most  inferior  and 
most  impracticable  of  all  the  combustibles. 

On  this  matter,  the  reader  will  find  many  instructive  papers  in  Silli- 
man's  American  journal  of  Science — in  the  abundant  correspondence 
scattered  throughout  the  Mining  Journal  of  London — in  the  Journal 
of  the  Franklin  Institute  of  Philadelphia — and  in  othor  works  appro- 
priated to  practical  science  on  both  sides  the  Atlantic ;  not  forgetting 

»  Briilenca,  pp.  121-2. 

JBxttaet  from  the  Snn  pt^sr,  Eebniaiy,  ISll.    AIeo  Mining  Juurnnl,  same  date. 
Hew  York  Herald,  October,  1841. 
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the  Annalee  des  Mines,  the  "  Bulletin  de  la  SoeiStS  Q-eologique  de 
France,"  kc,  the  ArcJiiv  fur  Mineralogie,  Geognoeie,  Berghau,  wnd 
Euttenhunde,  &c.,  the  experiments  of  Dr.  Fyfe,  of  Edinburgh,  and 
some  other  authorities,  oecaaionally  quoted  in  this  volume. 

Dr.  Fyfe's  experiments  show  the  evaporative  power  of  pure  anthra- 
cite over  all  other  descriptions  of  fuel.  The  analyses  of  those  com- 
bustibles were  as  follows : 


Middling  Welch  Anthracite  ™o'"'™»''nd  ""o^f 

mean  of  several  kinds,  earthy  coni. 

and  containing  volatile  matter,     71.40      17.80      10.80      7.94iba. 

Common  Scotch  Eitumi- 
minous,  not  caking,  Middle- 
rig,  near  Edinburgh,  60.50      42.00        7.60      5.88  " 

Do.      English  caking  coal,     67.00      31.00        2.00      7.84  " 

Pure  Welch  Anthracite,  ac- 
cording to  the  experiment  of 
De  Bchaf  haeutl,  92.42        5.97        1.61    10.66  " 

Thus  establishing  the  fact,  that  not  only  ia  the  evaporative  power 
in  the  ratio  of  the  fixed  carbon,  but  that  there  is  a  -v%tj  remarkable 
approximation  in  the  evaporative  power  to  the  proportion  of  this  in- 
gredient in  each.* 

Other  experiments,  by  the  same  gentlemen,  show  that  the  evapora- 
tive power  of  anthracite  is  25.41  per  cent,  greater  than  the  Craigola 
coal  of  Swansea ;  and  33  per  cent,  over  that  of  the  Scotch  bitumi- 
nous coals.  Hence,  he  contends,  as  the  practical  evaporative  power 
in  fuel  is  according  to  the  per  centage  of  fixed  carbon,  it  is  important, 
for  the  use  of  steamers  in  long  voyages,  to  select  that  in  which  it  is 
most  concentrated ;  namely,  the  purest  description  of  anthracite. 

The  results  of  another  series  of  experiments  on  combustibles  have 
been  more  recently  made  known.     From  these  it  appears  as  follows: 

Number  of  lbs.  of  water  to  which  1  lb.  of  fuel  will  impart  one  de- 
gree of  heat. 

Wall's  End,  or  Newcastle  coal,  2,000  lbs. 

Llangennech,  South  Wales,  semi-bituminous,  0,000    " 

Charcoal,  10,000    " 

Anthracite,  12,000    " 

Prom  these,  and  from  subsequent  experiments  by  other  parties,  it 
appears  that  the  Welch  anthracite  exceeds  the  medium  species  called 
in  Wales  "steam  coal,"  in  evaporative  power,  more  than  twenty  per 
cent. 

it  of  (lifftrciit  IiiniiB  of  eoal.     Edinburgt  Philoaopliical 
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Anthracite  and  its  application  to  Iron  Making. — Eespceting  the 
adaptation  of  the  Welch  and  American  anthracites  for  the  manufac- 
ture of  iron,  there  are  many  valaable  communications  in  the  Mining 
Journal  of  London,  Vol.  X.  It  has  been  treated  on  in  various  scien- 
tific works  devoted  to  metallurgy  and  the  useful  arts.  Among  others, 
it  has  formed  the  subject  of  an  elaborate  treatise,  published  in  Paris, 
by  M.  Michael  Chevalier,  in  1840.  In  America,  a  treatise  on  anthra- 
cite has  been  published,  in  Boston,  by  Mr.  Johnson.  The  process  of 
iron  making  with  this  description  of  fuel,  !iaa  become  common  in 
Pennsylvania,  and  the  difSculties,  which  for  so  many  years  seemed 
to  be  insurmountable,  now  appear  to  be  entirely  overcome.  At  the 
present  day,  the  anthracite  iron  of  South  Wales  enjoys  a  high  repu- 
tation. We  can  adduce  no  better  testimony  than  that  of  Mr.  Mushet, 
in  favour  of  cold-blast  anthracite  pig  iron.  After  eonclucling  a  series 
of  most  elaborate  experiments,  he  remarks,  "it  is  hence  abundantly 
evident  that  the  pig  iron  now  making,  with  cold-blast  and  anthracite, 
at  the  Ystaljfera  iron-works,  greatly  exceeds  in  strength,  in  deflec- 
tive powers,  and  capacity  to  resist  impact,  any  iron  at  this  time 
manufactured  in  the  United  Kingdom." 

The  anthracite  district  of  South  Wales  is  rapidly  rising  into  im- 
portance in  the  production  of  iron.  In  1847,  there  were  no  fewer 
than  nine  establishments,  possessing  thirty-two  furnaces,  in  the 
Swansea  valiey.  Ten  years  previously,  there  was  only  one,  of  three 
or  four  furnaces,  in  operation  at  Yniacedwyn.  Twenty-three  of  these 
furnaces  wer,e  in  blast  in  September,  1847,  making  eleven  hundred 
and  fifty  tons  per  week,  or  59,800  tons  per  annum — a  quantity  by 
no  means  insignificant.* 

The  following  extract  is  from  the  London  Mining  Journal,  March 
4,  1854.  "  The  question  as  to  the  capability  and  value  of  anthra- 
cite as  a  furnace  fuel,  and  particularly  for  steam  navigation  purposes, 
may  be  considered  as  decided,  the  Great  Britain  having  taken  1000 
tons  in  her  last  voyage  to  Australia,  which,  from  the  report  of  Cap- 
tain Matthews,  appears  to  have  answered  the  most  sanguine  expecta- 
tions, quickly  getting  up  steam,  burning  clearly,  and  promoting  no 
injurious  action  on  the  fire-bars. 

"The  great  deposits  of  anthracite  in  Pembrokeshire  and  Carmar- 
thenshire, will,  we  have  no  doubt,  very  shortly  prove  of  great  national 
importance,  and  so  convincing  has  been  recent  experiments  as  to  its 
value,  that  the  West  India  Royal  Mail  Steam  Packet  Company  have 
been  induced  to  take  a  colliery  in  Pembrokeshire,  for  the  purpose  of 
supplying  their,  large  steamers  with  anthracite  coal,  and  thus  avoid 
any  delays  which  might  occur  should  they  be  dependent  on  others. 
Even  at  the  port  of  Llanally  large  steamers  are  now  continually 
taking  in  cargoes  of  anthracite  coal." 

»  Loadon  Mining'  Joiiraai,  Soptembor  *,  ISiT. 
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0-eneral  View  or  Tahle  of  the  relative  density  of  different  species  of 
Coal  and  Anthracite,  at  various  parts  of  the  World. 

In  a  previous  page  we  took  occasion,  by  means  of  tho  requisite 
tables,  to  exhibit  the  relative  amounts  of  carbon  and  volatile  matters 
which  exist  in  the  principal  bituminous  coals  of  England,  Scotland, 
Wales,  Belgium,  France,  and  the  United  States  of  America ;  and 
hence  to  show  their  comparative  adaptation  to  the  manufacture  of 
iron.  The  following  table  offers  another  method  of  making  useful 
comparisons  of  the  bitaminoua  and  non-bituminous  combustibles  in 
various  parts  of  the  world,  by  means  of  their  respective  specific  gra- 
vities and  weights  per  solid  cubic  yard,  in  pounds,  avoirdupois. 
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From  the  foregoing  idMe  Beveral  useful  facts  are  made  apparent. 
The  first  is,  the  greater  weight  of  the  American  anthracites  than 
those  of  Europe :  second,  that  the  bituminous  coals  very  closely  coin- 
cide in  both  quarters  of  the  globe- 


Arerage  weight  of  a  oubio  yard. 

Ei luminous  ooala. 

Anthroeites. 

Intermcdiiita  spooies. 

Mean  weight  of  the  Amerioan, 

2560  lbs. 

22?r  :■ 

2601  lbs. 
2281    " 

3475  lbs. 

We  have  neither  added  the  weight  of  the  intermediate  species  of 
coal  to  the  bituminous  column  nor  to  the  anthracites;  because,  in 
either  case,  it  ivould  have  unduly  affected  the  true  character  of  the 
averages.  Third,  as  regards  the  table  of  American  anthracites — and 
it  may  be  correct  also  to  include  that  of  the  bituminous  coals — it  will 
bo  seen,  with  the  assistance  of  a  map,  that  their  specific  gravity 
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increases  as  we  advance  from  west  to  east:  confirming  also  the  fact, 
noted  elsewhere,  that  the  weight  of  the  combuatihle  decreases  in  pro- 
portion to  the  amount  of  bitumen  with  which  it  may  be  charged. 

The  Anthraeites  of  Pennsylvania,  commonly  distinguished  as 
White  Ash,  or  Red  Ash  Goals,  and  selected  according  to  their  re- 
spective qualities. — Whilst  treating  on  the  comparative  value  of  the 
varieties  of  Pennsylvania  anthracite,  as  applied  to  iron  making,  we 
have  said  but  little  in  relation  to  their  relative  values  for  domestic 
use.  It  seems  established  that,  for  closed  furnaces,  for  warming 
houses,  the  white  ash  variety,  being  the  most  compact,  dense,  and 
slow  burning,  is  more  durable,  and  consequently,  more  preferable 
than  the  softer  red  ash  coal.  In  open  grates,  for  warming  apart- 
ments, the  latter  is  decidedly  preferred.  We  have  observed  a  recent 
statement  of  the  result  of  an  experiment,  in  relation  to  this  point, 
which,  as  regards  the  warming  of  apartments,  seems  tolerably  de- 
cisive. 

A  very  important  and  interesting  experiment  was  recently  made 
for  the  purpose  of  testing  the  comparative  value  of  the  red  and  white 
asL  coab  for  domestic  purposes.  Two  rooms  of  nearly  the  same  size, 
and  having  the  same  temperature,  were  selected  to  ascertain  how 
many  pounds  of  each  kind  would  be  required  to  heat  them  to  a  tem- 
perature of  65  degrees,  during  a  period  of  15  hours,  when  the  tem- 
perature out  of  doors  at  9  A.  M.  was  at  ten  degrees  below  the  freezing 
point.  Two  days  were  occupied  in  the  trial,  so  that  the  red  and 
white  ash  coals  might  be  used  in  alternate  rooms.  Fires  were  made 
at  9  A.M.  and  continued  until  12  p.m.  Two  thermometers  (one  in 
each  room)  were  suspended  at  the  greatest  distance  from  the  grates, 
and  the  temperature  was  carefully  registered  every  hour.  The  result 
was  as  follows : — 

Thirty-one  pounds  each  day  of  the  Schuylkill  red  ash  coal  gave  a 
mean  temperature  of  64  degrees ;  and  thirty-seven  pounds  each  day 
of  the  white  ash,  taken  from  a  vein  of  high  repute  in  the  Lehigh 
region,  gave  a  mean  temperature  of  63  degrees.  Making  2000 
pounds  of  the  red  ash  to  be  equal  to  2,387  pounds  of  the  white;  or, 
red  ash  coal  at  $5.50  per  ton,  to  be, equal  to  white  ash  at  ^4.61. 
This  settles  the  question  on  the  score  of  economy. 


DEPTHS   OF   COAL   MINES. 

The  following  statement  has  been  prepared  from  a  much  more 
extensive  series,  in  order  to  exhibit  the  minimum,  the  maximum,  and 
the  average  depths  beneath  the  surface  at  which  beds  of  coai  are  at 
this  time  productively  worked,  in  the  principal  mining  regions  of  the 
world. 
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SYSTEMS   FOR   WOEKISa.  COAL  MINES. 

We  have  devoted  but  small  space  to  this  subject;  not  tliat  we  are 
insensible  of  its  extreme  importance,  but  because  it  was  somewhat 
out  of  the  scope  we  had  assigned  to  tho  present  volume,  and  also 
because  this  knowledge  may  be  separately  obtained  through  the 
medium  of  numerous  publications  by  experienced  persons;  conveying 
that  precise  description  of  information,  for  the  benefit  of  those  who 
are  practically  engaged  in  this  service,  or  are  interested  in  this  de- 
scription of  property.  It  would  be  invidious,  perhaps,  to  make  men- 
tion of  some  of  these,  without  including  all. 

The  Parliamentary  Reports  embody  a  great  amount  of  practical 
information  on  the  methods  employed  in  excavating  coal  mines.  The 
pages  of  the  Mining  Journal,  during  many  years,  have  been  rich  in 
valuable  details  of  the  same  kind:  and  among  the  most  recent  of  its 
articles  is  one  from  Mr.  Dunn,  "on  the  various  systems  practised  in 
the  conducting  of  coal  mines,  and  of  the  methods  employed  in  coun- 
teracting the  effects  of  inflammable  air."*  This  article  lias  elicited 
criticism  and  additional  facts  from  others,  equally  practical,  through 
the  same  useful  channel.  This  subject  is  also  treated  on  at  some 
length,  in  Dr.  Ure's  Dictionary  of  Minea,  &e.  The  coal  measures  of 
Anzin  in  the  coal  basin  of  Valenciennes,  as  at  Mens,  in  Belgium,  are 
covered  by  an  enormous  thickness  of  horizontal  cretaceous  and  ter- 
tiary strata,  through  which  it  is  necessary  to  penetrate.  These  over- 
lying beds  are  called  by  the  iPrench  miners  "morts-terrains,"  or  dead 
lands,  and  being  highly  charged  with  springs  of  water,  require  great 
skill  and  enormous  expense  in  sinking  the  shafts  through,  until  they 
reach  the  inclined  coal  seams,  at  the  depth  of  from  two  hundred  and 
twenty  to  eight  hundred  feet  beneath  the  surface. 

The  annexed  figure  affords  a  remarkably  instructive  view  of  these 
circnm stances,  both  in  a  mining  and  geological  sense;  showing  the 
revStement  or  impervious  lining  of  the  shaft,  through  the  "  dead  for- 
mations ;"  the  mode  of  ascent  and  descent  provided  for  the  miners, 
and  the  position  of  the  ventilating  fire,  near  the  bottom  of  the  ver- 
tical shaft. 


■ted  in  tto  London  Miaing  Janrnal,  li 
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Shaft  of  the  Goal  Mine  of  Anzin,  in  France. 


Chalk,  Ltmealone 

Calcareons  SandBl^ne 
Chalk  building  alone 
Chalk  with  Horn;  Sile; 
Strong  Epnng 


In  order  to  show  move  cEistinctly  tlie  position  and  inangGment  for 
tlie  ventilating  fires  at  the  bottom  of  the  shaft",  ■we  intiodnco  the  fol- 
lowing enlarged  figure  of  those  emjlo/ed  m  the  mine'*  of  Anzin 
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Diagram   shotoing  the  arrangement  of  a  ventilating  furnace 
d'aerage." 


It  la  obsei^eil  by  M  Burat,  tliat  -is  a  geneial  fact,  applicable  to 
all  the  methods  ot  exploitation,  it  is  necessaiy  to  be  watchful  that 
the  pillira  be  not  suffered  to  lemain  isolated,  ind  fui  i  long  time 
exposed  to  the  action  of  the  an,  before  pidhng  them  down.  Coal 
altera  m  the  mines  almost  as  mnch  aa  at  the  aurftoe  the  pyrites, 
contained  theiem,  deoompose,  ■tnd  the  hytii  oxide  of  iion  which  is 
the  reault,  give^  to  the  coal  a  rustj  stiin  whiuh  depreciates  its  value. 
Finally,  the  schists  dismtegiate,  effloresce,  ind  the  selection  of  the 
coal  becomea  much  moie  difficult  It  is  necessary  therefoie,  to  pro- 
portion the  excavation,  b  J  prepiratoiy  work^to  the  exti  action  which 
may  be  required  during  the  year. 

Coal  is,  without  contradiction,  among  the  useful  minerals,  the  one 
whose  exploitation  presenta  the  greatest  difficulties.  In  fact,  it  re- 
quires to,  be  extracted  in  very  largo  masses;  its  primitive  value, 
scarcely  more  considerable  than  the  stones  of  the  mines,  is,  never- 
theless, sufficiently  important  that  we  should  not  abandon  the  smallest 
possible  amount  of  it.  Left  in  the  old  workings,  it  is  lost  forever ; 
besides,  the  interior  sources  of  water  and  of  deleterious  gases  incroaoh 
sometimes  upon  the  immense  subterranean  surfaces  that  are  exposed. 
It  needs  all  the  resources  of  science  and  industry  to  render  possible 
the  working  of  certain  basins,  which  would  have  remained  in  aban- 
donment without  the  modern  means  of  safety  and  ventilation  and 
the  progress  of  the  steam  engine. 

Obstructions  generally  develope  themselves  in  connection  with  the 
surfaces  placed  under  investigation.  The  engineer  can  then  unfold, 
progresaively,  his  means  of  action  in  such  a  manner  as  to  remain 
always  master  of  the  exploitation.  But  it  is  the  sadden  accidents 
which  defy  all  human  prudence,  which  endanger  the  safety  of  the 
miners,  and  which,  in  a  few  hours,  destroy  the  fruits  of  long  labour 
and  of  powerful  capital.  The  most  terrible  of  these  accidents  arise 
from  the  collection  of  water  and  of  gas,  which  in  nearly  all  of  these 
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basins,  are  found  accumulated  in  ancient  workings,  of  which  tradition 
has  scarcely  preserved  the  remembrance.  When  a  cutting  approaches 
the  vicinity  of  one  of  these  accumulations,  a  blow  of  the  pick  or  a 
blast  of  the  mine  suffices  to  put  the  works  in  communication  with  the 
danger;  and  when  it  manifests  itself,  there  is  neither  timo  to  fly  nor 
to  resist  it. 

To  avoid  these  sad  rencounters,  the  miners  are  preceded  in  the 
drifts  where  danger  is  to  be  feared,  by  horizontal  borings,  Bondages, 
some  of  them  straight,  others  divergent.  These  soundings,  to  fur- 
nish sufficient  security,  ought  to  be  about  thirty  feet  around ;  if  one 
of  them  reach  a  chasm,  all  the  work  of  excavation  ought  to  cease  as 
soon  as  it  is  practicable  to  ascertain  its  nature.* 

VENTILATION   OF   COAL  MINES. 

On  the  causes  which  vitiate  the  air  in  mines. — "The  means  of 
maintaining  in  the  mines  an  atmosphere  constantly  rcspirable,  and 
of  preserving  the  workmen  from  the  accidents  which  result  from  de- 
leterious gases,  constitutes  one  of  the  capital  parts  of  the  art  of  work- 
ing, exploiter. 

The  causes  which  most  frequently  vitiate  the  air,  are  these:  the 
respiration  of  the  workmen;  the  combustion  of  the  lamps;  the  explo- 
sions of  powder;  the  spontaneous  decomposition  of  certain  mineral 
substances,  such  as  the  sulphurets  which  change  into  sulphates;  the 
coal  which  heats  and  burns  spontaneously;  the  corruption  of  the 
wood;  the  striking  of  the  tools  against  rocks  which  contain  ores  of 
arsenic  or  mercury;  in  addition  to  which  is  the  natural  disengagement 
of  deleterious  gases  which  penetrate  the  rocks,  or  are  accumulated  in 
the  crevices  and  natural  cavities,  and  sometimes  in  old  workings. 

The  gas  thus  produced  or  disengaged  disposes  itself  in  the  drifts 
or  galleries  according  to  the  order  of  density,  as  follows : 

Specific  gmvifj. 


Carbonated  hydrogen,  fire-damp,  or  inflammable  g 
Azote  or  nitrogen  gas,  .... 
Atmospheric  air,  .... 

Sulphuretted  hydrogen. 
Carbonic  acid,  or  choke-damp,  . 
Arsenical  and  mercurial  vapours. 


1.000 
1.19t 


The  general  precautions  employed  to  get  rid  of  these  gases  as  soon 
as  they  are  formed,  in, creating  currents  sufSciently  active  to  efi'ect 
their  diffusion  with  the  atmospheric  air,  and  to  draw  the  mixture  out 
of  the  works  before  it  is  prejudicial,  constitute  the  art  of  ventilation 
— aSrage.  But  these  general  means  do  not  always  suffice,  and  it  is 
necessary  to  add  special  means  to  avoid,  or  at  least  to  restrain  the 
sudden  disengagements,  until  the  common  methods  shall  have  restored 


I  appliqu^e,  p.  416. 
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the  equilibrium.  It  is  necessary,  then,  to  be  able  to  recognize  the 
presence  of  each  of  these  gases,  in  order  to  destroy  tliem  in  time, 
and  even,  if  possible,  to  diminish  the  causes  of  their  production. 

When  the  ■working  of  a  mine,  pit  or  gallery  is  commenced,  if  no 
particular  phenomenon  facilitate  the  renewal  of  air,  the  respiration 
alone  of  the  workmen  and  the  combustion  of  their  lamps,  are  not 
sloir  to  modify  it  sensibly.  In  fact,  a  workman  respires  an  average 
of  800  litres  =  210  gallons  of  air  per  hour,  from  which  he  absorbs, 
in  part,  oxygen,  and  substitutes  for  this  oxygen,  in  the  same  space 
of  time,  24  to  25  litres,  :=  6J  gallons  of  carbonic  acid ;  his  lamp,  ope- 
rating nearly  with  the  same  intensity  as  his  respiration  produces  as 
much  carbonic  acid,  and  augments  besides  the  proportion  of  uncon- 
nected azote. 

The  oarhonie  acid,  or  choke-damp,  which  is  thus  the  most  imme- 
diate and  most  general  product  of  the  workings  in  the  mine,  is  re- 
cognized by  its  weight;  it  always  occupies  the  lowest  parts  of  the 
excavations ;  its  intermixture  with  air  manifests  itself  bj  the  difficulty 
of  combustion  in  the  lamps,  whose  flame  diminishes  in  brilliancy  in 
proportion  as  the  acid  increases,  and  ends  by  extinction,  when  the 
mixture  attains  to  one-tenth. 

Upon  the  miners,  the  carbonic  acid  manifests  itself  by  an  oppres- 
sion which  overwhelms  them;  nevertheless,  temperament  and  habit 
will  greatly  vary  the  proportions  of  the  mixture  which  some  men  are 
able  to  breathe.  Certain  miners  can  yet  work  when  the  lights  have 
ceased  to  burn;  there  are  even  some  whose  acquired  habit  is  such 
that  they  pass  through,  we  are  assured,  galleries  where  there  is  more 
than  twenty  per  cent,  of  carbonic  acid.  Nevertheless,  we  should 
watch,  on  pain  of  the  greatest  dangers,  that  the  lamps  can  every- 
where burn  with  facility,  and  that  the  proportions  never  exceed  five 
per  cent.;  for  this  gas,  which  the  French  miners  commonly  call 
mofette,  has  the  greatest  tendency  to  isolate  after  generation,  and 
will  then  cause  an  instantaneous  asphyxia. 

A  single  example  will  demonstrate  this  energetic  action.  The 
workmen  of  the  Creazot  mine  descended  one  morning,  the  one  fol- 
lowing the  other,  in  rotation,  into  a  shaft  below,  in  which  carbonic 
acid  had  accumulated  during  the  night.  Arrived  at  the  level  of  the 
"ham,"  at  a  few  yards  from  the  bottom  of  the  pit,  the  first  fell, 
struck  with  asphyxia,  without  having  time  to  utter  a  cry;  the  second 
followed  immediately;  the  third  saw  his  comrades  prostrated  on  the 
ground,  almost  within  reach  of  his  arm ;  he  stooped  to  seize  them, 
and  fell  himself;  another  quickly  shared  the  same  fate,  in  his  desire 
to  save  the  others,  and  the  catastrophe  would  not  have  been  arrested 
had  not  the  fifth  been  an  experienced  master  miner,  who  obliged 
those  who  followed  him  to  reaacend. 

These  accidents  are  often  to  be  dreaded  in  coal  mines,  where  spon- 
taneous disengagements  are  capable  of  producing  in  a  little  time  large 
quantities  of  carbonic  acid.  In  this  case,  it  is  necessary  to  have 
within  reach  ammonia,  caustic  potash,  or  lime,  of  which  a  solution 
must  rapidly  be  made,  to  he  thrown  into  the  invaded  workings,  either 
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T>y  letting  it  fall  from  a  watering  pot,  if  it  bo  in  a  shaft,  or  projected 
from  a  pump,  if  it  is  in  a  slope  or  a  gallery.  It  is  also  necessary  to 
fight  incessantly  against  the  production  of  the  carbonic  acid,  and  to 
prevent  its  accumulation  by  leaving  no  wood  in  a  state  of  decomposi- 
tion, and  proscribing  all  combustion  beyond  that  of  the  lamps  neces- 
sary for  lighting.  Finally,  it  is  essential  to  prevent  the  spontaneons 
heating  and  firing  which  is  so  frequent  in  coal  mines.  When  a  fire 
ia  ascertained,  it  should  immediately  be  circumscribed  by  imperme- 
able walls,  called  corrois;  walls  constructed  of  rubbish  with  a  mortar 
of  clay. 

The  gases  which  result  from  the  subterraneous  decomposition  of 
the  coal,  have,  besides  carbonic  acid,  carbonic  oxide,  azote,  sulphur- 
ous acid,  and  the  carburets  of  hydrogen,  which  have  a  special  odour. 
Before  the  coal  takes  fiire,  the  interior  air  is  already  heavy  and  heated 
by  the  gaseous  disengagements  which  are  the  precursors  of  ignition. 
As  quickly  as  these  symptoms  are  remarked,  the  coals  already  mined 
should  be  raised,  and  we  should  isolate  from  the  surrounding  air  the 
region  or  the  erevicea  which  enclose  the  fire :  employing  at  ibis  work 
the  labourers  whose  organization  is  known  to  be  the  best  adapted  to 
support  the  deleterious  influence  of  these  gases. 

Asote,  or  nitrogen  gaa,  is  much  less  to  be  dreaded  than  the  car- 
bonic acid ;  because  its  action  upon  the  animal  economy  is  less  ener- 
getic; besides,  its  production  can  only  take  place  by  the  absorption 
of  oxygen  from  the  air,  and  it  does  not  naturally  exist  in  the  fissures 
or  cavities  of  the  rocks.  It  has,  then,  no  spontaneous  disengagement; 
hut  if  we  penetrate  into  the  works  which  have  been  a  long  time  aban- 
doned, and  where  there  has  been  combustion,  the  azote  will  occupy, 
in  consequence  of  its  lightness,  the  higher  parts  of  the  excavations, 
while  the  carbonic  acid  will  occupy  the  lower  parts ;  the  respirable 
air  forming  the  intermediate  aone.  Azote  is  found  isolated  in  certain 
mines,  where  there  exist  pyrites  in  a  state  of  decomposition ;  the  sul- 
phurets  changing  into  sulphates,  absorb  the  oxygen  and  isolate  the 
azote;  the  sulphuret  of  iron  is,  in  this  respect,  the  most  active  agent. 

Azote  manifests  itself  by  the  red  colour  of  the  flame  of  the  lamps, 
which  ends  by  extinction ;  it  renders  respiration  difficult,  produces  a 
heaviness  of  the  head,  and  a  bissing  or  singing  in  the  ears,  which 
seems  to  indicate  a  mode  of  action  different  from  that  of  carbonic 
acid. 

The  ordinary  lamp  of  the  miner  is  extinguished  when  the  air  con- 
tains no  more  than  15  per  cent,  of  oxygen:  [the  atmospheric  air  is 
composed  of  21  per  cent,  of  oxygon  and  79  per  cent,  of  azote,]  it  is 
also  at  this  proportion  of  85  per  cent,  of  azote  that  asphyxia  or  suf- 
focation is  caused. 

Proto-carhonated  hydrogen,  or  inflammable  air,  designated  by  the 
French  and  Belgian  miners  under  the  name  of  grisou,  is  of  all  the 
gases  the  most  dangerous;  that  which  occasions  the  greatest  number 
of  accidents,  not  by  asphyxia,  which  it  can  nevertheless  produce 
when  it  is  not  mixed  with  at  least  twice  its  volume  of  air,  but  for  its 
property  of  igniting  when  in  contact  with  lighted  flames,  and  of  ex- 
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ploding  when  it  is  mixed,  in  certain  proportions,  ■with  atmospheric 
air. 

Thia  gas  is  frequent  in  nature,  and  often  designated  under  the 
denomination  of  marsh  gaa,  because  it  disengages  from  the  stagnant 
waters  which  retain  vegetahlo  matters  in  decomposition.  Some 
muddy  volcanoes  called  salsos,  emit  it  in  large  quantities ;  it  also 
penetrates  certain  rocks,  such  as  the  coal  series  and  the  saliferous 
strata,  where  it  is  accumulated  and  condensed  in  caverns  and  natural 
vacancies ;  so  that  hy  soundings  or  borings  its  trae  sources  can  often 
be  determined.  There  even  exist  natural  or  artificial  sources,  which 
can  be  lighted  and  which  have  persistance  enough  to  be  brought  into 
useful  service. 

The  ffrisou  is  more  abundant  in  the  fat  and  friable  coals,  than  in 
the  dry  and  meagre  coals ;  it  particularly  disengages  itself  in  the 
crushed  places,  Shoulements,  in  the  recent  stalls  whose  surfaces  are 
laid  bare,  and  that  so  vigorously  as  often  to  decrepitate  small  scales 
of  coal  and  produce  a  slight  rustling  noise.  The  fissures  or  fractures 
of  the  coal,  and  oven  the  clefts  of  the  roof  or  the  floor,  give  some- 
times outlets  to  soufflards  or  jets  of  gas. 

The  action  of  this  gas  upon  the  flame  of  the  lamps  is  the  most  cer- 
tain guide  in  ascertaining  its  presence  and  proportion.  The  flame 
dilates,  elongates,  and  takes  a  bluish  tint,  which  can  readily  be  dis- 
tinguished by  placing  the  hand  between  the  eye  and  tho  flame,  so 
that  only  the  top  of  it  can  he  seen.  As  soon  as  the  proportion  is 
equal  to  a  twelfth  part  of  the  ambient  air,  the  mixture  is  explosive,  . 
and  if  a  lamp  be  carried,  it  will  produce  a  detonation  proportionate 
to  the  volume  of  the  mixture.  When,  therefore,  a  miner  perceives 
at  the  top  of  the  flame  of  his  lamp  the  bluish  nimbus  which  decides 
tho  presence  of  the  fire-damp,  he  ought  to  retire,  either  holding  his 
light  very  low  or  even  to  extinguish  it. 

The  experiments  conducted  by  Sir  H.  Davy  show  that  the  most 
violent  explosions  take  place  when  a  volume  of  proto-carbonatcd 
hydrogen  gas  is  mixed  with  seven  or  eight  volumes  of  atmospheric 
air. 

The  chemical  effects  of  an  explosion  are,  tho  direct  production  of 
the  vapours  of  water  and  carbonic  acid  and  the  separation  of  azote. 
The  physical  efi'eets  are,  a  violent  dilatation  of  gas  and  of  the  sur- 
rounding air,  followed  fay  a  reaction  through  contraction.  The  wort- 
men  who  are  exposed  to  this  explosive  atmosphere  are  burned,  and 
the  fire  is  even  capable  of  communicating  to  the  wood  work  or  to 
the  coal ;  the  wind  produced  by  the  expansion  is  so  great  that,  even 
at  considerable  distances  from  the  site  of  explosion,  the  labourers 
are  thrown  down,  or  projected  against  the  sides  of  the  excavations ; 
the  walls,  the  timbering,  are  shaken  and  broken ;  and  crushing,  or 
falling  down,  is  produced.  These  destructive  efi'eets  can  be  propa- 
gated even  at  the  mouths  of  the  pits,  from  which  are  projected  frag- 
ments of  wood  and  rocks  accompanied  by  a  thick  tempest  of  coal  in 
the  form  of  dust. 

The  evil  rests  not  there ;  considerable  quantities  of  carbonic  acid 
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and  azote,  produced  by  the  comlrastion  of  tlio  gas,  become  stationary 
in  the  works,  and  cause  tbose  wbo  liave  oacaped  the  immediate  action 
of  the  explosion  to  perish  hy  suffocation.  The  ventilating  currents, 
Bnddenly  arrested  by  this  perturbation,  are  now  much  more  difficult 
to  re-establish,  because  the  doors  ■which  served  to  regulate  them  are 
partly  destroyed ;  the  fires  are  estinguished,  and  often,  even  the 
machines  fixed  at  the  mouths  of  the  shafts,  to  regulate  the  currents, 
are  damaged  and  displaced,  to  such  an  estent  that  it  becomes  im- 
possible to  convey  any  help  to  the  bottom  of  the  works. 

Some  examples  will  give  a  just  conception  of  the  intensity  of  these 
explosions  and  of  their  effects. 

In  a  gallery  of  a  coal  mine  of  Saarbruck,  in  Rhenish  Prussia,  the 
explosive  air  took  fire  on  the  arrival  of  a  miner  carrying  a  common 
lajnp.  Seven  dykes  or  walls  of  bricks  built  in  the  lateral  works  and 
at  twenty  feet  from  the  gallery,  forming  with  them  sharp  angles,  in 
such  a  manner  that  they  could  not  be  struck  by  the  dilatation  of  the 
air  in  the  direction  of  the  explosion,  but  only  by  contraction,  were 
nevertheless  thrown  down.  We  infer  from  the  description  that  these 
walls  fell  inwards ;  that  is,  towards  the  point  of  explosion.  At  nine 
hundred  feet  from  the  explosion  timber  of  eight  inches  diameter  were 
broken ;  a  door  for  ventilation  vtes  torn  up,  and  violent  effects  of  the 
same  nature  were  manifested  even  at  near  2000  feet  distance. 

In  a  mine  of  Schaumburg,  the  fire-damp,  which  filled  a  gallery  and 
a  shaft  of  1000  cubic  yards  in  capacity,  took  fire  in  1839,  Stones 
which  weighed  more  than  a  ton,  serving  as  the  foundation  of  a  hy- 
draulic machine  of  the  weight  of  twelve  tons,  were  displaced,  not- 
withstanding the  strong  wooden  props  which  consolidated  them  against 
the  direction  of  the  explosion  and  which  were  themselves  broken. 
In  another  mine  of  the  same  principality,  the  coal  was  set  on  fire, 
and  this  coal  was  coked,  by  that  cause,  even  to  the  depth  of  more 
than  a  yard. 

The  explosion,  eoup  de  feu,  of  the  mine  of  Esp^rance,  which  oc- 
curred at  Liege,  in  June,  1838,  does  not  soem  to  have  produced  such 
fatal  effects  as  analogous  phenomena  have  elsewhere  done.  The  fire 
being  propagated  without  explosion,  to  the  right  and  left  of  a  work- 
ing, by  the  effect  of  a  blast  in  the  mine,  produced  an  explosion  in  a 
distant  working.  Sixty-nine  miners  were  killed.  In  the  place  of 
explosion  they  were  burned  and  broken ;  in  that,  where  the  fire  had 
first  taken  place,  all  the  corpses  were  arranged  with  their  heads 
directed  towards  the  very  point  where  the  combustion  originated ; 
these  unfortunate  people  having  evidently  sought  to  protect  themselves 
thus  against  the  gas  which  burned  behind  them.*  In  the  other  work- 
ing, the  miners  had  only  perished  by  asphyxia. 

The  relation  of  these  accidents  suffices  to  indicate  the  general  pre- 
cautions which  should  be  taken.  Thus,  it  ia  essential  to  place  the 
lamps  only  near  the  lowest  parts   of  the  excavations ;  to  avoid  all 
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methods  of  working  whicli  ascend  without  outlets;  to  wort,  if  possi- 
ble, by  descendiag,  rather  than  by  ascending,  and  to  redouble  the 
usual  precautions  on  entering  into  excavations  after  an  interruption 
of  the  work.  A  great  number  of  accidents  have  taken  place,  for 
example,  on  Monday  mornings,  when  the  miners  descend  after  hav- 
ing quitted  the  mine  on  Saturday. 

M.  Biechof  reports  that  having  visited  a  gallery  which  had  been 
abandoned  for  several  days,  he  found  the  gaaes  liquated  to  such  an 
extent  that  they  were  inflammable  in  every  part  of  the  area ;  deto- 
nating in  the  middle  portion,  while  the  almost  pure  atmospheric  air 
filled  the  lower  part. 

It  is  very  dangerous  to  allow  these  liquations  to  be  produced ;  it 
is  necessary  that  the  current  of  air  should  be  sufficiently  active  to 
produce  immediately  the  diifusion  of  the  gas  in  the  air  and  its  with- 
drawal out  of  the  mine  before  the  mixture  has  become  explosive. 
But,  notwithstanding  the  precautions  of  ventilation — aSrage — many 
mines  would  be  completely  unworkable  if  there  had  not  been  found 
the  special  means  of  guarding  them  from  the  fire  damp— ^ri'soM. 
The  coal  beds,  most  dangerous,  are  those  which  are  the  most 
valuable  for  their  good  qualities ;  science  and  industry  have  there- 
fore been  called  on  to  seek  the  means  of  combatting  the  effects  of  the 
grisou,  and  we  proceed  to  expose  those  which  have  been  successively 
employed.' 


The  first  idea  which  presented  itself  to  the  explorers  was  to  disem- 
barrass themselves  of  the  gas  by  allowing  the  liquation  to  establish 
itself  and  by  setting  it  on  fire,  so  as  to  burn  it,  in  the  absence  of  the 
miners.  For  this  purpose,  a  workman,  clothed  in  vestments  of 
moistened  leather,  his  visage  protected  by  a  mask  with  spectacles  of 
glass,  advanced,  crawling  on  his  belly,  in  the  galleries  where  the  fire 
damp  was  known  to  exist,  and  holding  forward  a  long  pole,  at  the 
end  of  which  was  a  lighted  torch ;  he  sounded  thus  the  irregularities 
of  the  roof,  the  front  of  the  excavations,  and  set  fire  to  the  grisous. 
This  method,  which  has  been  employed,  within  twenty  years,  in  the 
basin  of  the  Loire,  and  even  occasionally  at  the  present  day,  in  some 
of  the  English  fiory  collieries,  has  numerous  inconveniences.  The 
workmen,  whom  they  called  pinit&nts,  were  exposed  to  dangers  to 
such  an  extent,  that  a  great  number  perished.  When  the  gas,  in- 
stead of  being  simply  inflammable,  was  detonating,  the  solidity  of 
the  mine  was  constantly  compromised  by  the  explosions ;  the  fire 
attacked  the  coal  and  the  timbers ;  the  gases,  which  resulted  from 
the  combustion,  became  stationary  in  the  works,  and  menaced  the 
workmen  with  asphyxia ;  at  length  it  became  necessary,  in  certain 
mines,  to  repeat,  even  three  or  four  times  a  day,  this  perilous  opera- 
tion, and  yet  it  in  no  respect  obviated  the  rapid  disengagements 
which  caused  these  numerous  accidents.     This  method  was  equally 
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in  use  in  the  English  collieries ;  only  the  penitent  or  fireman,  instead 
of  carrying  the  fire  himself,  caused  it  to  be  moved  by  means  of  a 
slider  placed  over  a  lino  of  poles  connected  together,  and  directed 
by  a  system  of  pulliea  and  cords.  The  danger  was  thus  diminished 
for  the  fireman,  who  retired  into  a  niche  formed  in  a  neighbouring 
gallery ;  but  in  the  meanwhile  many  were  still  overtaken,  and,  be- 
sides, all  the  other  inconveniences  remained. 

The  method  called  the  eternal  lamps  was  evidently  better.  It  con- 
sisted in  placing  towards  the  top  of  the  excavation,  and  in  all  the 
points  where  the  fire-damp  collected,  lamps  constantly  lighted,  which 
burned  the  grisou  as  fast  as  it  was  produced;  the  danger  was  dimin- 
ished in  a  considerable  degree,  because  there  could  not  be  formed 
such  large  accumulations  of  inflammable  or  detonating  gas.  This 
mode  of  proceeding  was,  however,  renounced  in  a  great  number  of 
mines,  on  account  of  the  production  of  carbonic  acid  and  of  azote;  a 
production  the  more  sensitive,  since,  to  facilitate  the  liciuation  of  the 
gases,  the  air  ought  not  to  be  very  strongly  agitated. 

At  length  it  was  devised  to  profit  by  the  property  possessed  by 
platina  in  sponge  to  facilitate  the  combustion  of  the  hydrogen  with 
which  it  was  brought  in  contact,  and  pellets,  composed  of  one  part 
of  platina,  and  two  parts  of  claj,  were  made,  and  were  placed  near 
the  points  at  which  the  grisou  or  fire-damp  concentrated.  But 
all  these  efforts,  baaed  upon  the  incited  combustion  of  the  inflamma- 
ble gas,  proved  to  be  only  dangerous  and  incomplete  palliatives, 
which  substituted  for  a  great  peril  a  series  of  other  dangers,  leas 
imminent,  doubtless,  but  equally  distressing. 

From  that  time  all  the  well  disposed  continued  to  search  for  pro- 
cesses based  upon  another  principle.  Two  only  could  conduct  to  a 
good  result:  1.  The  withdrawal  of  the  gases  out  of  the  mine ;  2. 
A  mode  of  lighting  different  from  that  which  was  in  use,  and  which 
would  suffice  for  the  purposes  of  the  miner  without  compromising  his 
safety. 

The  principle  of  withdrawing — entrainement — of  the  gases  by  a 
rapid  ventilation  is,  without  contradiction,  that  which  was  the  most 
natural  to  conceive ;  because  it  was  already  applied  to  all  the  other 
deleterious  gases.  Dr.  V6hrle  proposed  at  first  to  effect  the  decant- 
ing of  the  gases  by  making  the  excavations  (stalls  ?)  communicate  fay 
ascending  passages  with  a  gallery  embracing  all  the  works,  and 
uniting  with  an  ascending  shaft.  But  this  project,  otherwise  imprac- 
ticable, offered  a  remedy  for  only  a  part  of  these  accidents;  the 
execution  alone  of  the  necessary  works  could  not  have  been  made 
without  the  greatest  danger,  if  these  works  had  been  undertaken  in 
the  coal ;  while,  in  the  rocks  of  the  roof,  the  expenses  would  have 
rendered  them  impracticable.  But  a  good  ventilation  alone  could 
not  suffice  to  place  the  miners  in  security;  it  wis  an  excellent  aux- 
iliary means,  hut  it  always  left  unsolved  this  important  problem :  tJie 
prevention  of  the  inflammation  of  the  gases  wldeh  disengage  them- 
selves from  the  surfaces  of  the  stalls. 

The  lighting  alono  could  conduct  to  the  solution  of  this  problem, 
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acd  numerous  attompts  had  been  made,  under  this  head,  when  Davy 
discovered  the  safety-lamp.  Before  him,  they  had  operated  with  a 
small  number  of  lights,  placed  in  tho  lowest  positions,  and  at  a  dis- 
tance from  the  stalls ;  the  workmen  kept  these  lamps  in  view,  and 
when  the  blue  nimbus,  the  indication  of  hydrogen,  began  to  show 
itself,  they  extinguished  them  or  withdrew,  covering  them  with  their 
bats.  They  made  use  of,  also,  in  the  most  infected  mines,  various 
phosphorescent  matters,  and  particularly  a  mixture  of  flour  and  lime 
formed  from  oyster  shells,  called  Canton  phosphorus,  although  the 
uncertain  and  ephemeral  light  which  these  materials  produced,  was 
but  a  very  feeble  resource.  At  length  it  was  observed  that  the 
pro  to -carbonated  hydrogen  was  somewhat  difficult  of  ignition,  and 
that  the  red  beat  was  insuflicient  to  accomplish  it ;  thus  it  was  prac- 
ticable to  carry  a.  red  coal,  or  a  red  hot  iron  into  the  flre-damp  with- 
out inflaming  it,  the  white  heat  alone  having  the  necessary  tempera- 
ture. They  profited  by  this  discovery  by  lighting  the  stalls  by 
means  of  a  wheel  of  steel,  which  was  made  to  turn  against  a  frag- 
ment of  flint :  a  workman  was  detailed  to  this  service,  and  the 
sparks,  which  were  thus  produced  in  a  continuous  manner,  sufficed  to 
light  the  miners.  It  happened,  occasionally,  that  these  sparks  set 
fire  to  the  grisou ;  but  this  discovery,  imperfect  as  it  was,  was  not 
the  less  a  real  benefit. 

Such  was  the  state  of  the  question,  when  Davy  commenced  the  series 
of  experiments  which  conducted  him  to  the  object  in  view.  Many 
mines  had  b^en  abandoned  notwithstanding  the  palliatives  in  use, 
and  a  number  of  those  which  were  maintained  in  activity,  only  pro- 
duced coai  at  the  price  of  the  lives  of  a  great  number  of  men.  Davy 
discovered  that  the  gas,  contained  in  a  vase,  which  only  communi- 
cated with  tho  exterior  by  long  and  straight  tubes  could  not  he  set 
on  fire ;  that  the  fiame  was  difficult  of  transmission  in  proportion  as 
the  tnbes  were  reduced,  and  that,  consequently,  the  more  their 
diameters  were  reduced,  the  more  their  lengths  might  be  shortened. 
He  thus  arrived  at  the  proof  that  a  plate  of  thin  metal,  pierced  with 
holes  of  about  one  hundred  in  an  inch,  did  not  communicate  fire  to 
the  exterior  gas,  although  the  interior  was  charged  with  lighted  gas ; 
the  cooling  produced  by  the  gas  in  this  small  passage  sufficed  to 
■  reduce  the  temperature  of  the  white  heat  of  the  interior  down  to  the 
red  heat  of  the  exterior,  and  the  inflammation  could  not  be  commu- 
nicated. Such  was  the  series  of  ideas  which  conducted  Davy  to 
surround  the  flame  of  the  lamps  with  an  envelope  of  metallic  gauze, 
and  thus  to  construct  the  safety -lam'p.* 

LOCAL  VBNTILA'CION. 
In  the  sinking  of  a  shaft  the  work  would  soon  be  stopped  by  the 
want  of  air,  were  it  not  for  the  plan  of  dividing  its  total  section  into 
two  unequal  parts,  by  means  of  a  partition  of  planks,  the  joints  of 
which  are  hermetically  closed  with  moss,  &c.  The  smallest  compart- 
ment is  reserved  for  the  ladders;  and  a  current  of  air  is  established 

5*  Burat  G^ologie  «pplLqii*e,  1845,  ]i.  i12. 
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between  tliese  two  compartmenta  in  the  manner  of  an  excavation 
having  two  orifices.  This  movement  is  somptimes  facilitated  by  car- 
rying up  the  level  of  the  orifice  of  the  small  compartment,  by  means 
of  planks,  built  up  as  a  chimney. 

The  excavation  of  a  long  gallery  or  tunnel  would  become  impos- 
sible, through  the  want  of  air,  if  a  spontaneous  ventilation  were  not 
produced  by  similar  means.  Thus,  there  are  directed  from  the  sur- 
face of  the  ground,  towards  the  gallery,  troughs  which  are  arranged 
similarly  to  the  works  which  have  two  orifices  of  different  levels  and 
unequal  sections.  At  other  times  they  establish  upon  the  gangways 
a  floor  for  carriages  [rouJoffe] ;  reserving  the  lower  part  of  the  gallery 
beneath  for  draining  and  for  a  current  of  air,  which  enters  by  the 
lower  part  and  returns  by  the  principal  or  npper  section. 

If  this  precaution  do  not  suffice,  the  current  may  be  rendered  more 
active  by  means  of  a  small  shaft  disposed  in  such  a  way  as  to  accele- 
rate the  circulation  during  all  the  working  time.  For  this  purpose, 
two  dooi-e  are  placed  at  the  entrance  of  the  gallery,  so  that  one  of 
the  two  shall  always  remain  -closed  during  the  work,  and  the  air  is 
forced  to  leave  by  the  shafts.  This  disposition  is  equivalent  to  the 
ease  of  an  excavation  having  two  orifices  of  different  levels. 

We  have  translated  freely  from  the  excellent  work  of  M.  Burat, 
already  frequently  quoted,  moat  of  tho  matter  which  is  comprised  in 
the  preceding  pages  in  relation  to  the  deleterious  gases  which  are 
constantly  generated  in  coal  mines,  and  on  the  means  resorted  to  for 
ventilating  them.  Our  work  would  be  incomplete,  without  adverting 
to  a  subject  so  immediately  connected  with  the  mining  of  coal,  and 
with  the  safety  of  the  operators,  wiioae  lives  are  hourly  perilled,  who 
are  exposed  to  accidents  inseparable  from  its  extraction,  and  pecu- 
liarly attendant  on  this  branch  of  raining  economy. 

VENTILATION    OP   MBRY    COLLIERIES. 

There  have  been  numerous  suggestions  on  the  ventilation  of  those 
coal  mines  which  are  subject  to  explosions;  among  others  we  may 
mention  the  published  views  of  Mr.  Dunn,  of  Newcastle.  We  hope 
to  be  pardoned  here  for  remarking  that  it  is  disadvantageous  to  an 
important  practical  science,  and  especially  embarrassing  to  inquirers 
into  these  subjects,  that  the  valuable  information  conveyed  by  the 
most  capable  English  authorities,  is  so  compounded  of  absolute  tech- 
nicalities, for  the  most  part  also  entirely  local  and  unscientific,  as  to 
be  almost  untranslateable.  This  is,  perhaps,  the  main  cause  why  the 
English  mining  processes,  from  Cornwall  to  Scotland,  varying  in 
their  progress  through  every  district,  continue  to  be  so  little  compre- 
hended elsewhere. 

Mr.  Dumi,  at  page  341  of  Volume  X.,  of  the  London  Mining  Jour- 
nal, furnishes  a  sketch  of  the  general  principles  of  ventilating  the 
collieries  in  Northumberland,  which  are  moderately  troubled  with 
inflammable  air.  At  page  405  of  the  same  volume,  he  follows  up  the 
first  communication  by  a  description  of  the  more  elaborate  process, 
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as  practiaed  in  Northumberland,  of  ventilating  fiery  collieries.  We 
can  do  little  more  bere  than  refer  the  reader  to  thoae  articles,  and 
to  the  instructive  diagrams  which  accompany  them.  Our  description 
■would  he  unintelligihle  without  the  elaborate  drafts  which  are  neces- 
sary to  elucidate  the  whole  process. 

The  object  aimed  at  by  this  system  is  by  one  series  of  channels  to 
ramify,  through  every  part  of  a  mine,  currents  of  reapirable  air, 
while  by  another  series  to  withdraw  from  it  and  to  discharge  at  the 
surface  the  impure  air  and  inflammable  or  deleterious  gases. 

Mr.  Dunn  observes,  that  until  late  years  the  said  current  of  im- 
pure air  was  kept  as  much  as  possible  together  or  united;  and  it  was 
no  uncommon  circumstance  to  have  it  travel  twenty  or  thirty  miles 
before  reaching  the  upcast  pit,  and  then  loaded  with  gases,  which 
steamed  from  the  candle,  and  even  the  furnace  fire,  in  thick  vapours 
and  flakes  of  blue  flame,  alarmingly  visible  to  the  naked  eye.  But, 
in  modern  practice,  these  currents  of  air  are  divided  and  subdivided 
in  countless  branches,  so  as  to  prevent  the  air  which  becomes  adul- 
terated in  one  quarter,  from  spreading  the  contagion  among  the 
workmen  of  another.  They  are  conducted  through  passages  either 
adopted  for  the  purpose,  or  provided  hy  anticipation  in  the  laying 
out  of  the  works.  To  guard  against  the  dangerous  influx  of  gaa 
during  the  working  of  pillars,  and  in  order  to  obviate  the  danger  at 
the  furnace,  a  "dumb  drift"  is  provided,  sloping  up  into  the  shaft 
some  fathoms  above  the  furnace,  at  which  point  the  inflammable  air 
effects  a  junction  with  the  general  air  of  the  pit,  and  is  carried  up- 
wards in  safety,  so  that  the  furnace  rhay  be  blazing  below  with  good 
and  secure  air,  and  a  perfectly  inflammable  portion  may  be  coming 
in  from  above.     (See  the  diagram,  page  98.) 

The  fall  of  the  barometer  is  a  sure  presage  of  increasing  discharge 
of  inflammable  gas;  for  when  the  barometer  stands  steadily, — say  at 
29° — and  the  pressure  is  uniform,  nothing  exudes  but  the  ordinary 
"makings"  of  the  mine: — but  when  a  sudden  fall  of  the  barometer 
portends  a  lightening  of  atmosphere,  and  consequently  a  change  in 
the  counterpoising  pressure  upon  the  orifices  whence  the  gas  escapes, 
or  upon  the  main  body  accumulated  in  the  wastes,  then  it  is  that  ex- 
traordinary eruptions  take  place, — enough  to  overpower  and  adulterate 
even  th^  main  current  of  air,  and  consequently  to  subject  the  mine 
to  explosion. 

"Blowers"  are  sometimes  met  with  in  the  coal,  but  more  generally 
in  the  stone,  and  contiguous  to  the  fissures  of  dykes.  They  originate 
in  the  chinks  or  crevices  and  other  receptacles,  which,  being  filled 
with  inflammable  air  under  high  compression,  are  discharged  momen- 
tarily, and  without  previous  warning.  They  are  often  known  to 
endure  for  many  years;  although,  generally,  they  decline  as  the  sup- 
ply of  pent-up  gas  is  exhausted.  Many  very  calamitous  events  have 
arisen  from  the  miners  unexpectedly  coming  in  contact  with  these 
blowers;  for  the  discharge  is  so  sudden  that  the  general  air-course, 
although  previously  safe  and  satisfactory,  becomes,  in  the  course  of 
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a  fow  minatea  a  masa  of  inflammability,  ancl  that  withotit  time  being 
allowed  to  notify  the  workmen  or  to  prevent  an  explosion. 

In  many  colliorics,  but  especially  those  of  the  north  of  England, 
an  action  is  going  on  whereby  cavities  are  formed  in  the  roofs  of  old 
worked  aeams,  by  a  portion  of  the  roof  giving  way,  and  forming  a 
dome  or  inverted  eauldron.  These  cavities  form  dangerous  recepta- 
cles or  reservoirs  in  which  the  carburetted  hydrogen  collects  in  large 
quantities,  and  renders  the  mine  liable  to  frequent  explosion,  especi- 
ally during  periods  of  the  change  of  density  in  the  atmosphere.  These 
cavities  are  locally  termed  ffoaves.* 

In  1839  was  appointed  a  committee,  called  "  The  South  Shields 
Committee,"  immediately  after  the  explosion  of  the  Hilda  pit,  South 
Shields,  in  which  fifty-two  lives  were  lost.  The  report  of  this  com- 
mittee was  first  published  in  1843,  and  it  has  been  affirmed  that  it 
may  with  every  propriety,  be  extolled  as  a  monument  of  ability  and 
perseverance.f     We  make  a  few  extracts. 

Safety  Lamps. — Such  is  the  immense  abuudanco  o(  fire-damp  in 
most  of  the  northern  mines,  that  to  obtain  a  natural  light,  nothing 
more  is  necessary  than  to  bore  a  small  hole  in  the  coal  seam,  insert 
a  tube,  and  a  perpetual  flame  may  bo  obtained.  From  the  report,  it 
appears  that  in  twenty  years,  upwards  of  680  miners  were  destroyed 
by  this  dreadful  means,  in  the  district  of  the  Tyne  and  Wear  alone. 
The  various  kinds  of  safety  lamps  are  investigated,  and  the  reporters 
give,  as  their  opinion,  that  the  lamps  most  to  be  relied  upon  in  mines 
charged  with  the  destructive  gas,  are  those  on  the  principle  of  Clanny 
in  England,  and  Mueseler  in  Belgium,  Even  with  these  the  utmost 
attention  must  be  always  paid  to  their  condition  ;  the  gauze  examined 
daily,  and  every  part  of  their  construction  asoeitained  to  be  perfect ; 

*  Qloasary  of  local  mining  pbraaes,  employed  in  t!io  NortliumborlEind  ooUicriea,  used  by 
Mr.  M.  Dunn,  in  the  Mining  Jonmol,  1840. 

Boards — principal  working  plnaes,  five  yards  ivida. 
Drifts — leading  places,  (gallerisB)  in  the  direotion  of  the  boards 
Headmaya — tlis  conrse  of  passages  at  right  angles  to  the  hoardb 
Winning  hoadways — preparatory  leading  places,  two  yiwds  wide 
Sientings — the  hotlnga  batneen  the  ninning  headnays 

Pillar~^{hB  whole  eoal  left  during  the  first  working. 
Stoppings — -briek  wallinga  to  force  Ihe  air  to  the  parts  required. 
Waste — the  mine  once  worked  over,  and  pillars  standing. 

otoke  damp  or  carbonia  anid  ^as— heniier  than  common  air. 

.BradicB— temporary  partitioas  of  slit  deal,  to  venlilate  the  leading  pJaeea. 

with  n  great  noise — henoe  the  deriTstion  of  the  namo. 

ffon/— the  oavitieanhiohresalt  from  the  follingdown  of  portions  of  the  roof,  and  in  which 
flre  damp  aceumalates. 

Creep — where  the  pillars  or  till  give  way,  under  the  superinoumbent  strata. 

Air  enurses — principal  passages,  [thirty  feet  area]  along  whioh  the  air  is  conveyed,  and 
in  which  the  standard  quantity  is  taken  to  be  upwards  of  two  thousand  onbio  feet  perminule. 

Sraiticen — ^wooden  partitions  to  direct  the  cnrrenta  of  air  in  tlie  system  of  rentiialdon. 

Tnlake  drifi— the  passage  throngh  whioh  the  cnrreiit  of  pure  air  circulates. 

Setiirn  drift — that  by  which  the  impure  air  is  withdrawn. 

Damb  drift — [or  the  passage  of  the  deleterious  gases. 

TTptsaatpit — the  shaft  by  which  tka  foul  air  ascands,  and  is  occupied  by  tlia  ventilatiag 

Lospherie  air  descends  into  the  workings. 
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the  workmen  to  be  warned  never  to  continue  working  in  an  inflam- 
mable atmosphere,  with  an  overheated  lamp  ;  and  that,  instead  of 
impressing  them  with  the  idea  that  they  are  perfectly  safe  instru- 
ments, they  should  be  convinced  that  a  reliance  on  lamps  is  fatal 
error,  and  that  no  mere  safety  lamp,  however  ingenious,  is,  of  itself, 
sufficient  to  secure  a  fiery  mine  from  explosion. 

We  learn  from  the  London  Mining  Journal,  May  13th,  1854,  "  of 
a  method  by  which  Mr.  Septimus  Piesse  proposes  to  illuminate  coal 
mines  by  means  of  coal  gas,  thus  rendering  useful  that  which  has 
often  caused  the  death  of  the  miner,  Mr.  Piesse  has  suggested,  that 
the  gas  might  be  made  on  the  surface  of  the  mine,  and  carried  down  by 
fixed  piping,  there  to  he  kept  burning  in  lamps,  with  gauze  wire  rouod 
the  fiame.  But  a  practical  miner,  who  has  addressed  the  editor  of  the 
Mining  Journal  ou  the  subject,  is  of  opinion,  that  it  would  he  better  to 
collect  the  gas  generated  in  the  mine,  which  might  be  done  by  mak- 
ing large  cavities  above  the  level  of  the  roof,  and  openings  in  the  mine, 
to  form  a  reservoir  for  the  retention  of  the  gas  till  it  is  quite  full. 
He  saysi  he  has  seen  large  cavities  where  acres  of  coal  have  been 
excavated,  and  the  entrances  walled  up  with  only  a  ten-inch  wall, 
and  this  reservoir  has  been  completely  filled  with  gas.  Now,  if  the 
smallest  hole  were  made  in  this  wall,  the  gas  would  instantly  escape, 
and  could  be  ignited;  thus  forming  a  capital  gasometer.  Where, 
then,  he  asks,  is  the  necessity  of  making  the  gas  on  the  surface  of 
the  mine,  and  conveying  it  down  in  pipes,  when  the  process  can  be 
safely  carried  on  in  the  mine  itself?  Besides,  there  would,  he  thinks, 
be  great  risk  of  the  pipes  breaking  by  the  falling  in  of  the  roof ; 
whereas,  by  the  plan  he  suggests,  no  danger  need  be  apprehended, 
especially  if  gutta  perch  a  tubing  was  used. 

Ventilation. — When  it  is  considered  that  the  explosions  are  always 
from  a  very  limited  portion  of  the  mine,  and  that  the  air  has  com- 
monly not  a  motion  of  more  than  three-fourths  of  a  mile  per  hour,  in 
the  greatest  part  of  the  mine,  it  is  matter  of  surprise  that  these 
lamentable  occurrences,  instead  of  being  occasional,  are  not  incessant 
and  overwhelming.  Living  thus  always  on  the  verge  of  destruction, 
it  has  excited,  among  the  officers  and  men  in  the  mines,  a  continual 
watchfulness  and  knowledge  of  dangerous  symptoms  that  alone  enable 
them  to  proceed  with  any  degree  of  safety  in  such  a  situation,  but  in 
which,  on  the  smallest  error,  or  a  contingency  unforseen,  as  a  boy  at 
sleep  or  at  play,  a  heated  lamp,  a  broken  wire,  a  sudden  eruption  of 
gas,  or  change  in  the  wind,  or  a  sudden  pressure  of  the  atmosphere, 
whether  from  the  falling  of  parts  of  the  roof  or  otherwise,  the  bounds 
of  safety  can  no  longer  be  preserved;  but  tremblingly  alive  to  their 
danger,  they  are  plunged,  unresisting  victims  into  the  abyss. 

In  regard  to  indications  by  means  of  instruments,  the  report  states 
that  "the  combined  indications  of  the  barometer,  thermometer  and 
wind,  tell  the  state  of  a  mine  with  the  greatest  nicety.  When  the 
barometer  indicates  a  fall,  tho  thermometer  a  rise,  and  the  wind 
blows  from  the  E.  S.  E,  or  south,  an  ordinary  fiery  colliery  will  be 
certain  to  pass  rapidly  into  a  state  of  great  danger. 
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A  report  Tras  issued,  in  1847',  by  Mr.  Tremonlioere,  the  commis- 
sioner appointed  under  the  provisions  of  the  act  of  the  5  &  6  of  Vic- 
toria, in  relation  to  the  mining  population  of  Scotland  and  the  north 
of  England,  This  and  other  previous  reports  have  formed  the  sub- 
ject of  an  able  article  in  the  North  British  Review,  for  November, 
1847.  We  take  the  liberty  of  quoting,  somewhat  irregularly,  the 
substance  of  a  portion  of  that  article. 

"Although  some  of  the  principal  collieries  in  Scotland  are  pretty 
well  ventilated,  yet  it  must  be  admitted  that,  taken  as  a  whole,  the 
arrangements  connected  with  ventilation  in  Scotland  are,  as  com- 
pared with  England,  in  a  very  imperfect  state.  Happily,  our  mines 
are  almost  entirely  free  from  that  dangerous  element  which  so  fre- 
quently produces  such  awful  havoc  and  devastation  to  our  neighbours 
in  the  south.  In  this  respect,  therefore,  our  necessities  have  not  re- 
quired us  to  be  so  particular  in  carrying  fresh  air  to  the  mines. 
Hitherto,  most  of  the  mining  operations  in  Scotland  have  been 
situated  within  a  reasonable  distance  from  the  surface,  and  the  ease 
with  which  one  pit  could  be  sunk,  to  relieve  the  workings  of  another, 
superseded  the  necessity  for  great  outlay  in  connection  with  ventila- 
tion, and  to  some  extent  caused  it  to  be  overlooked,  and  a  matter  of 
indifference.  In  some  of  the  old  mining  districts,  the  workings  are 
now  extending  to  a  great  depth,  and  the  method  of  ventilation  is 
assuming  the  most  important  aspect,  and  is  conducted  on  the  most 
improved  principles;  but  at  the  small  country  collieries,  when  sink- 
ing a  new  pit,  little  preparation  is  made,  even  now,  to  have  it  pro- 
perly ventilated, 

"Accordingly,  for  several  weeks — some  seasons,  even  months, 
daring  a  continuance  of  warm  weather  in  summer,  the  colliers  at 
such  places  are  either  partially  or  altogether  idle ;  the  extent  of  their 
work  being  regulated  by  the  state  of  the  atmosphere.  The  irregu- 
larities occasioned  by  this  imperfect  ventilation  tell  very  materially 
both  on  the  profits  of  the  coal  master  and  the  incomes  of  the  men, 
and  ultimately  on  the  price  of  coal  in  the  market,  besides  doing  ter- 
rible injury  to  the  health  of  the  people  employed,  by  causing  them 
to  breathe  in  an  impure  atmosphere.  The  persons  in  charge  of  such 
works  have  generally  not  only  a  limited  education,  but  possess  very 
limited  means  of  observation ;  and  to  them  the  advice  of  a  properly 
qualified  inspector  will  be  an  incalculable  boon. 

"In  respect  of  Scotland,  therefore,  the  way  for  an  inspector  is 
perfectly  clear,  and  his  appointment  may  bo  the  means  of  doing  much 
good  in  other  departments  as  well  as  that  of  ventilation.  But  what 
shall  we  say  of  England,  the  scene  of  so  many  terrible  calamities? 
That  which  has  baffled  the  ingenuity  and  skill  of  the  most  talented, 
and  accomplished  coal-viewers  that  the  world  ever  saw,  such  as  the 
late  Mr,  Buddie,  and  has  proved  tho  ingenious  scientific  theory  of 


>y  Go  Ogle 


112  INTRODUCTIOM. 


cs.  Faraday  and  Lyell  to  he  impracticable,  is  not  likely  to  be 
controlled  by  a  government  inspector  of  mines.  We  bave  often  felt 
oppressed  and  overpowered  at  the  tbought,  that  tbe  miglitiest  efforts 
of  man  could  not  prevent  these  awful  explosions,  which  cause  such  a 
sacrifice  of  human  life.  If  it  were  possible  to  get  at  the  immediate 
cause,  some  hope  might  be  entertained  of  at  least  mitigating  the  evil; 
but  from  the  scene  of  those  accidents  no  one  has  ever  returned  to 
tell  the  truth. 

"  The  system  of  ventilation  pursued  at  the  collieries  in  Northum- 
berland and  Durham,  where  most  of  these  explosions  occur,  is  of  the 
most  perfect  and  complete  kind,  and  entirely  in  accordance  with  the 
principles  of  scientific  truth.  But,  however  sound  tbe  principles  on 
which  the  ventilation  is  condacted,  practice  declares  that  there  is  a 
limit  to  the  distance  to  which  atmospheric  air  can  be  conveyed  with 
safety  nnderground,  from  the  impurities  it  mixes  with  on  its  way ; 
and  however  much  the  question  may  be  avoided,  by  those  who  have 
capital  invested  in  the  deep  collieries,  to  this  it  must  come  at  last, — 
more  openings  must  be  made  from  the  surface;  more  pits  must  be 
sunk.  The  question  must  be  brought  to  this  practical  issue, — 
whether  is  capital  or  human  life  to  be  sacrificed?  and  when  it  does 
appear  in  this  shape  before  the  British  Parliament,  we  do  not  fear 
the  result. 

"  It  is  stated  by  Messrs.  Faraday  and  Lyell,  in  their  report  on  the 
explosion  which  occurred  at  the  Haswell  collieries  in  1844,  that 
'  when  attending  the  late  inquest,  we  were  much  struck  with  the  fact, 
that  more  than  half  of  the  pitmen  who  gave  evidence,  were  unable 
to  write,  or  even  to  sign  their  names  as  witnesses.' 

"It  is  a  well  ascertained  fact,  that  accidents  from  fire  damp  have 
generally  occurred  with  a  low  barometer ;  and  when  we  consider  that 
a  fall  to  a  very  small  extent  will  render  a  place,  which  it  was  safe  to 
work  in  at  night,  entirely  unsafe  and  dangerous  in  the  morninfr,  we 
cannot  help  feeling  that  there  is  something  grievously  wrong  in  allow- 
ing men,  who  cannot  write  their  names,  to  have  any  thing  to  do  with 
ventilation  at  all." 

The  subject  of  Ventilation  of  Collieries  and  the  nature  of  fire- 
damp being  of  such  great  importance,  it  is  hoped  the  following 
extracts  on  the  subject  from  the  London  Mining  Journal,  Nov.  1853, 
may  not  be  uninteresting. 

On  Ventilation  of  Collieries. 

"The  following  epitome  of  that  portion  of  the  evidence  given  be- 
fore the  Parliamentary  Committee  of  England  by  the  government 
inspector,  Mr.  Dickinson,  contains  some  valuable  information  in  rela- 
tion to  colliery  operations.  Ventilation  formed  of  course  a  most  im- 
portant element  in  the  inquiry  of  the  committee,  and  in  its  conside- 
ration are  necessarily  comprised  the  natural  differences  in  roofs,  tbe 
attendant  dangers,  and  the  most  improved  and  secure  methods  of 
underground  working,  in  its  several  branches  and  details.     In  his 
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testimony,  Mr.  Dickinson,  the  government  inspector,  recommends,  in 
fire-damp  mince  to  drive  on  the  galleries  to  the  extremity  of  the 
mine,  and  to  work  the  coal  baekwarda,  as  this  insures  a  permanent 
air-way  at  all  times ;  and  he  would  prefer  this  system,  whether  the 
seam  was  perpeudicular  or  horizontal ;  conceiving  that  there  are  no 
greater  difficulties  in  ventilating  a  mine  with  air-ways  in  solid  coal, 
than  in  air-ways  maintained  by  gobbing — that  is,  in  the  refuse  or  rub- 
bish thrown  back  into  the  excavations  remaining  after  the  removal  of 
the  coal.  There  is,  besides,  in  his  view,  no  liability  to  leakage,  if  the 
air  ways  are  in  the  solid  coal;  and  liability  to  leakage  ia  avoided  by 
driving  out  the  level  to  the  extremities,  and  working  the  coal  back- 
ward, Mr.  Dickinson  is  very  decided  in  his  approval  of  the  long- 
work  in  collieries ;  and  while  he  condemns  the  old  system,  as  creating 
s,  series  of  nnsightly  caverns,  lie  says,  '  It  is  worthy  of  remark,  that 
there  is  no  instance  that  I  have  beard  of,  where  long-work  has  been 
introduced,  that  that  system  has  been  abandoned  and  the  old  system 
again  resorted  to,'  He  admits,  that,  in  the  beginning  of  working 
long-work,  the  first  weight  of  the  superincumbent  strata  on  the  face 
of  the  work,  makes  it  dangerous  for  the  workmen,  and  may  crush  the 
coal ;  in  the  course  of  a  few  days,  however,  after  the  first  subsidence 
has  taken  place,  the  roof  subsides  regularly  behind,  and  ther«  is  no 
more  difficulty.  Ho  states  that  the  workmen  have  sometimes  aban- 
doned the  work  until  the  first  subsidence  has  taken  place,  and  that 
where  long-work  has  been  attempted  to  be  introduced  into  new  col- 
lieries, by  persons  who  did  not  understand  it,  when  this  first  weight 
has  been  coming  on,  which  is  the  critical  weight,  the  system  of  long- 
work  has  been  frequently  abandoned ;  had  they  however  waited  until 
the  auhsidoneo  had  taken  place,  their  efforts  might  have  been  suc- 
cessful. 

"  He  observes  that  the  great  difficulty  is  with  the  workmen.  He 
considers  the  long-work  much  better  for  ventilation,  as  in  working 
pillar  and  stall-work,  a  number  of  galleries  are  left  open,  and  all 
those  galleries  require  to  be  ventilated ;  while,  with  the  long-work 
you  have  simply  the  working  face  open,  you  leave  an  intake  gallery 
for  the  air  to  go  into,  it  then  passes  up  the  face  of  the  work,  and 
returns  by  the  return  drift ; — while  with  pillar .  and  stall-work  you 
have  a  number  of  galleries  which  require  to  be  ventilated ;  and  he 
further  states,  as  a  reason  for  preferring  the  long-work  as  to  ventila- 
tion, that  the  distance  which  air  travels  in  long-work  is  shorter  than 
that  which  it  travels  with  pillar  and  stall-work,  because  you  have 
only  the  intake  gallery,  the  face  of  the  work,  and  the  return  air 
course  to  ventilate,  and  as  there  ia  no  pillar  and  stall-work  the  air  is 
not  to  be  coursed  through.  The  evidence  explains  that  in  long-work 
there  is  simply  a  current  of  air  going  from  the  down-cast  shaft  to  the 
face  of  the  work,  running  along  the  face  of  the  work,  which  is  only  a 
channel  6  or  7  feet  wide,  and  returning  by  a  drift  to  the  upcast ; 
while  with  the  pillar  and  stall-work,  if  you  have  20  stalls,  you  may 
split  the  air  into  4  parts,  each  current  of  air,  or  each  fourth  part, 
has  to  course  througJi  4  stalls,  with  a  door  between  each  stall ;  and 
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therefore,  each  current  of  air  has  to  pass  up  one  half  of  the  stall  and 
down  the  other.  In  the  old  system  there  is  also  a  risk  of  doors  being 
left  open,  while  in  the  long-work  there  are  no  doors  except  there  be 
main  doors  ;  and  where  the  face  of  the  coal  gives  vent  to  an  enormoiia 
quantity  of  gas,  contingencies  arising  out  of  doors  are  very  much 
fewer  than  in  pillar  and  stall-work,  as  the  air  is  all  passing  up  the 
particular  places  where  it  is  required.  Mr.  Dickinson  clearly  inti- 
mates his  opinion  that  the  long-work  system  is  in  all  cases  more 
economical  and  safe  than  the  pillar  and  stall  system,  and  that  many 
persons  work  long-work  both  with  good  and  had  roofs.  He  further 
remarks,  that  in  working  the  thick  coal  of  Staffer dshire,  where  the 
top  part  of  the  seam  is  worked  first,  and  there  is  nothing  hut  the  old 
gob  for  the  roof  of  the  second  working,  Mr.  G-ibbons,  whom  Mr.  Dick- 
inson considers  authority  in  these  matters,  having  worked  the  coal 
for  several  years  under  the  long  system,  says  ho  prefers  a  bad  roof 
to  a  good  one.  This  is  explained  thus :  that  a  hard  solid  rock  for  a 
roof  which  will  not  break,  is  apt  to  crush  your  coal,  and  is  attended 
with  moro  danger  than  would  otherwise  ho  met  with  if  you  had  a  ten- 
der roof.  He  then  explained  that  he  had  seen  a  modified  system  of 
long -work  which,  although  not  the  ordinary  system  of  long-work,  is 
called  long-work,  in  South  Wales,  practised  very  successfully  under 
a  quor  roof.  It  is  by  driving  a  stall  8  yards  wide,  and  bringing  back 
the  same  width  of  pillars.  AH  the  coal  is  obtained  in  that  working ; 
and  perhaps  it  is  the  only  successful  working  of  coal  that  there  is  in 
South  Wales,  for  all  the  rest,  under  the  bad  roofs,  is  attended  with  a 
very  considerable  sacrifice  of  pillars ;  ^nd  he  observed  that  his  re- 
marks applied  to  the  cleanness  of  working,  hut  generally  equally  to 
the  ventilation." 

Mr,  Dickinson  further  stated,  "  that  it  was  a  general  rule  that  a 
plate  roof,  which  usually  bends  rather  than  breaks  at  first,  is  one  of 
the  best  roofs  for  working  long- work,  and  that  long-wall  work  is  quite 
applicable  to  it;  he  does  not,  however,  seem  to  approve  of  the  usual 
way  in  Staffordshire — that  is,  of  working  the  upper  portion  first — 
but  thinks  that  the  best  way  is  to  work  the  lower  part  first,  taking 
care  to  pack  the  gob  very  tight  with  rubbish.  He  then  proceeded  to 
detail  the  plan  on  which  he  would  commence  the  long-work  system. 
He  would  keep  the  lower  levels  in  advance  of  the  upper,  for  it  was 
generally  found  that,  in  attempting  to  keep  the  upper  levels  in  ad- 
vance of  the  lower,  there  is  a  tendency  to  throw  the  weight  of  the 
roofs  on  the  face  of  the  work,  which  makes  it  more  dangerous  for  the 
men,  and  also  tends  to  crush  the  coal ;  even  where  the  pit  is  sunk  to 
the  bottom  of  the  seam,  as  the  weight  always  tends  to  the  dip,  he 
would  start  the  drifts,  so  as  to  keep  the  lower  drifts  in  advance  of  the 
upper,  and  throw  the  weight  of  the  work  on  the  gob  and  not  on  the 
face  of  the  work. 

"  After  opening  the  pit,  and  getting  the  ventilation  connected  between 
the  down  cast  and  the  up  cast,  if  it  were  not  a  fiery  mine,  he  would 
breast  all  the  coal  forward,  carrying  the  airing  along  the  deepest 
level,  and  bringing  it  back  along  the  upper  level,  working  straight 
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before  bim.  If  it  were  a  very  fiery  vein,  be  should  recommencl  driv- 
ing out  the  galleries  to  the  extremity,  and  sinking  backward  instead 
of  forward,  so  that  the  gas  would  be  left  behind,  and  tho  ventilation 
maintained  by  having  the  galleries  in  solid  coal,  and  not  subject  to 
leakage  through  the  gob.  He  would  take  the  breast  of  coal  forward 
and  leave  the  gob  behind,  Mr.  Dickinson  then  explained  the  mode 
of  working  which  he  would  recommend;  it  is  not  new  to  experienced 
coal  mining  engineers,  nor  indeed  to  many  working  miners,  but  we 
have  been  thus  minute  as  coming  from  a  government  inspector,  to 
whose  care  a  very  extensive  mining  district  is  confided,  and  as  it  may 
be  supposed  to  bear  with  it  the  stamp  and  weight  of  official  authority." 

On  the  Nature  of  Fire-Damp.     From  London  Mining  Journal, 
Dec.  1853. 

"Mr.  Dickinson  entered  on  another  branch  of  the  subject,  and  ob- 
served in  answer  to  a  question.  No.  98 :  'An  imperfectly  ventUated 
goaf  is  about  the  most  dangerous  thing  you  can  have  in  a  colliery — 
^at  is  where  the  fire-damp  is  mixed  with  fresh  air  enough  to  bring 
it  to  the  explosive  point.  When  the  goaves  are  not  at  all  ventilated, 
the  fire-damp  in  them  is  generally  too  pure  to  be  explosive ;  and  I 
have  known  cases  where  a  goaf  which  has  been  full  of  fire-damp,  has 
fired  along  the  edge  where  it  has  been  mixed  with  fresh  air,  but  there 
not  being  sufficient  air  with  the  fire-damps  in  the  goaf,  it  has  merely 
been  an  explosion  for  the  width  of  a  yard  or  two  along  the  edge.' 
Mr.  Dickinson  stated  that  the  air  may  be  so  foul  aa  not  to  be  inflam- 
mable, but  then  when  there  is  a  strong  admixture  of  fire-damp  it  is 
not  respirable.  He  had  in  his  district  two  mon  who  were  sufi'ocated 
by  inhaling  a  strong  admixture  of  fii'e-damp.  I'he  efi'ect  is  to  cjuicken 
the  pulse ;  he  stated  that  he  had  tried  his  own  pulse  before  going  in 
— it  Wf^  78  at  entering  this  admixture  of  fire-damp,  and  after  being 
in  for  a  few  minutes,  it  ran  up  to  84 ;  he  tried  a  manager's  pulse  and 
it  ran  up  from  80  to  84 ;  he  also  tried  a  fireman's  pulse,  it  was  at  the 
very  unusual  height  of  120,  and  it  ran  up  to  126.  A  person  is  only 
enabled  to  remain  in  this  gas  a  few  minutes,  otherwise  he  would  soon 
fall  down  and  expire,  and  this  gas  was  explosive  at  the  edges.  Mr. 
Dickinson  then  stated  '  that  in  order  to  be  explosive  there  must  be 
an  admixture ;  an  explosive  mixture  is,  he  should  think,  1  part  of  gas 
and  7  of  air — and  when  asked  '  When  does  it  cease  to  be  explosive  V 
his  answer  was,  I  tkinh  at  about  15 — that  is,  15  parts  of  atmospheric 
air  to  1  of  fire-damp.'  We  regret  that  the  information  which  Mr. 
Dickinson  supplied  to  the  Committee  was  so  defective,  throwing  no 
new  light  whatever  on  the  subject — as  after  an  interval  of  40  years, 
which  have  witnessed  a  marvellous  advance  in  philosophic  knowledge, 
much  might  have  been  anticipated  from  more  accurate  analysis  and 
more  perfect  apparatus.  Specimens  of  fire-damp  had  been  sent  from 
various  collieries  to  Sir  Humphrey  Davy  at  that  period,  for  examina- 
tion and  experiment,  and  he  found  that  the  pure  sub-carburetted 
hydrogen,   commonly  called  'fire-damp,'  requires  twice  its  bulk  of 
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pure  oxygen  gas  to  consume  it  completely,  and  that  it  would,  for  the 
same  effect,  require  about  10  times  its  bulk  of  atmospheric  air,  as 
this  volume  of  air  contains  about  two  volumes  of  oxygen." 

"  Ten  volumes  of  atmospheric  air,  therefore,  mixed  with  one  volume 
of  sub-carbnretted  hydrogen  gaa  or  fire  damp,  form  the  most  power- 
ful explosive  mixture.  If  either  more  or  less  air  be  intermixed,  the 
explosive  power  will  be  impaired,  until  3  volumes  below,  and  3  above 
that  ratio  constitute  non-explosive  mixtures,  that  is,  1  of  pure  fire- 
damp mixed  with  either  7  or  13,  or  any  quantity  below  the  first  or^. 
above  the  second  number,  will  produce  an  unexploaive  mixture. 
Davy  drew  a  conclusion  that  fire-damp  would  not  explode  when  mixed 
with  less  than  6  times,  or  with  more  than  14  times  its  volume  of 
atmospheric  air.  Scientific  men  have  for  a  long  time  been  acquainted 
with  these  results,  but  as  the  experiments  which  led  to  them  would 
appear  to  have  been  made  with  gas,  brought  in  some  instances 
from  distant  collieries,  subject  to  the  effects  of  time  and  carriage, 
and  as  Mr.  Dickinson  had  ample  means  of  procuring  the  fresh  gas 
on  the  spot,  and  has,  at  his  command,  the  improved  appliances  of 
modern  science,  we  confess  we  would  have  been  better  pleased  if  he 
had  enlightened  the  committee  by  evidence  of  his  own  philosophical 
skill.  According  to  Davy,  it  is  the  carbon  the  fire-damp  contains, 
which  enables  it  to  emit  more  light  during  combustion  than  pure  hydro- 
gen. 100  cubic  inches  of  fire-damp  weigh  about  17.2  grains;  its 
specific  gravity  compared  with  atmospheric  air  is  0.554.  It  consists 
of  4-3  grains  of  hydrogen  gas,  combined  with  12-9  grains  of  carbon. 
A  most  important  fact  seems,  however,  to  have  been  almost  wholly 
overlooked.  Davy  also  ascertained  that  1  volume  of  carbonic  gas  to 
7  of  an  explosive  mixture,  composed  of  fire-damp  and  atmospheric 
air  deprived  it  of  its  power  of  exploding  altogether." 

"  We  are  aware  that  in  some  collieries,  the  fissures  in  the  coal  resem- 
ble natural  gasometers,  and  that  even  if  a  mine  be  cleared  one  day 
of  inflammable  gas,  it  often  fills  like  a  well  the  next.  When,  how 
ever,  we  know  that  carbonic  acid  gas  is,  in  artificial  formition,  the 
easiest  procured  of  all  gaseous  product,  and  when  we  find  that  the 
injection  of  it  in  large  quantities  has  been  recently  applied,  mth  com 
plete  success,  to  extinguish  fire  in  mines,  it  may  not  pelh^pa  be  a 
very  extravagant  speculation  to  suggest  that  it  might  be  heieiftei 
successfully  combined  by  a  simple  process  with  the  admixture  of  fire- 
damp and  atmospheric  air,  so  as  to  render  that  admixture  unexplo- 
sive,  and  consequently  harmless,  provided  the  combination  would  not 
itself  fatally  afl"ect  the  respiratory  organs  of  human  life." 

"  When  we  reflect  upon  the  extraordinary  and  almost  marvellous 
achievements  which  human  perseverance  and  scientific  skill  have 
accomplished  in  our  times,  we  see  nothing  to  discourage  the  experi- 
ment as  visionary  or  hopeless.  The  safety  lamp  was  itself  the  result 
of  clear  conception,  with  careful  and  cautious  investigation  ;  it  owes 
its  present  perfection  to  the  improvement  of  time  and  experience, 
but  still  it  has  not  proved  a  certain  or  complete  protection.  The 
Middle  Dyffryn  Colliery  is  a  remarkable  instance.     That  colliery 
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had  a  furnace  and  a  steam  jet  to  produce  the  ventilation,  hut  the 
explosions  occurred  frora  the  gas  igniting  the  furnace.  The  most 
judicious  and  circumspect  use  of  the  safety  lamp  could  not  therefore 
have  prevented  the  catastrophe,  and  some  other  mode  must  conse- 
seqiuently  be  devised  of  averting  the  recurrence  of  so  frightful  a 
calamity  in  those  cases  of  apprehended  danger,  to  which  the  safety 
lamp  is  inapplicable," 

Mr,  Herbert  Francis  Mackworth,  another  Government  Inspector 
of  Mines,  wa3  also  examined  before  the  committee  on  the  two  points 
to  which  ive  have  principally  referred.  There  is  something  conso- 
latory in  his  statements  that,  taking  the  number  of  lives  lost  in  tho 
coal  mines  of  his  district  in  1851  and  1852,  he  found  a  considerable 
diminution  in  accidents  in  shafts,  and  in  the  number  of  explosions. 
In  accidents  from  explosions  there  was,  however,  a  considerable  in- 
crease in  the  number  of  deaths,  owing  to  sixty-five  lives  having  been 
lost  by  one  explosion  at  Middle  Dyffryn.  He  further  explained  that 
the  considerable  increase  in  the  number  of  deaths  from  "miscella- 
neous" accidents,  was  owing  to  an  irruption  of  water  at  the  Gwen- 
dreath  Colliery,  by  which  twenty-six  lives  were  lost,  and  this  acci- 
dent occurred  on  the  same  day  as  the  great  explosion  at  Dyffryn, 
10th  May,  1852. 

We  read  in  a  recent  number  of  London  Mining  Joiirnal*  of  a 
frightful  colliery  explosion  at  the  Arley  Mine  of  the  Ince  Hall  Coal 
and  Cannel  Company,  near  Wigan,  Lancashire,  in  which  89  unfor- 
tunate miners  perished,  "  During  the  last  five  years,  it  appears  that 
164  lives  have  been  lost  in  this  colliery  by  explosions,  viz,  in  March, 
1849,-12 ;  in  Feb,  1850,-4 ;  in  March,  1853,-59 ;  and  in  Feb. 
1854,-89." 

"  We  trust,  for  the  cause  of  humanity,  the  government  of  Great 
Britain  will  take  up  the  subject,  and  that  some  measures  will  be 
acted  on  to  secure  a  better  supervision  as  to  the  stato  of  the  mines. 
As  from  the  examination  it  is  clear  that  the  government  plan  of 
inspection  is  quite  inefficient,  as  it  imposes  duties  on  a  public  officer 
which  it  is  impossible  for  one  human  being  to  perform." 

We  also  refer  the  reader  to  the  valuable  report  of  Mr.  Kenyou 
Blackwell,  Government  Inspector,  in  the  London  Mining  Journal. 

We  must  again  take  the  liberty  of  quoting  from  the  London  Mining 
Journal,  May  13,  1854,  an  account  of  a  meeting  held  in  London  of 
coal  proprietors,  to  inquire  into  the  lamentable  subject  of  accidents 
in  coal  mines — a  subject  which  is  equally  interesting  to  all  connected 
vrith  collieries  in  this  country  as  in  England. 

"  The  document  presented  to  the  conference  which  led  to  most  dis- 
cussion, was  the  printed  'Bales  and  Regulations  for  the  Safety  of 
Coal  Mines  and  of  the  Workmen  employed  therein,'  They  embrace 
a  code  of  coal  mining  laws  under  the  foliowing  heads:  1.  Responsible 
charge  of  the  mine;  2,  Working-places;  3.  Waste;  4.  Goaves;  5. 
Wagon- ways  and  tram-ways;  6.  Timbering  and  props;  T,  Machinery; 
8.  Shafts;  9.  Ventilation;  10.  Stoppings;  11.  Brattice;  12,  Doors; 

*  Mtiroli  11, 1864. 
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13.  Furnaces;  14.  Fire-damp;  15.  Safety  lamps  in  fire-damp  mines; 
16.  Greneral  instructiona ;  17,  Penalties.  It  will  at  once  strike  onr 
readers  that  the  foregoing  topics  are  quite  sulDcient  to  include  every 
kind  of  management,  and  every  possible  contingency;  and  it  is  but 
justice  to  those  from  whom  these  resolutions  have  emanated,  to  ac- 
knowledge that  they  have  been  framed  with  perfect  fairness,  and 
that  they  do  not  exhibit  the  slightest  disposition  to  screen  either  pro- 
prietors, managers  or  workmen  from  responsibility.  They  are  par- 
ticularly stringent  in  their  directions  as  to  the  use  and  management 
of  the  safety  lamp,  and  in  prohibiting  that  of  tobacco  in  any  part  of 
the  colliery  in  which  safety  lamps  are  employed;  and  they  expressly 
forbid  that  lueifer  matches,  or  other  self-igniting  apparatus,  under 
any  pretest  ■whatever,  be  tsJcen  down  the  pit  by  workmen  and  boys. 
They  also  propose  to  restrict  the  use  of  ale  or  any  other  intoxicating 
liquors  in  mines. 

"  The  last  fatal  explosion  at  the  Ince  Hall  Collieries,  at  Wigan,  has 
necessarily  furnished  matter  for  further  inquiry,  but  apparently  with- 
out throwing  any  further  light  on  that  distressing  event, 

"  The  evidence  of  Mr.  James  Darlington,  who  is  himself  not  only  a 
coal  proprietor,  but  also  manager  of  those  extensive  coal  and  cannel 
works,  occupies  a  large  space  in  the  publication.  He  considers  the 
practice,  which  prevails  in  many  districts,  of  leaving  pita  open  as 
waste  pits,  very  dangerous,  and  recommends  that  it  should  be  made 
compulsory  by  law  on  all  colliery  proprietors,  that  they  should  be 
either  arched  over  or  fenced  round  with  rails  or  walla.  With  regard 
to  the  taking  off  the  tops  of  safety  lamps,  he  tells  us  the  magistrates 
at  Wigan  will  invariably  convict,  where  the  rules  are  clearly  proved 
to  have  been  read  over  to  the  men;  but  in  other  districts  the  magis- 
trates say  they  have  no  power,  and  seem  surprised  that  the  magis- 
trates at  Wigan  should  commit  the  men  under  the  circumstances; 
and  he  added  that  he  had  heard  it  stated  that  there  was  no  law  to 
authorize  a  conviction.  Mr.  Darlington,  although  a  coal  proprietor, 
admitted  that  he  was  favourable  to  a  system  of  inspection  for  the  satis- 
faction of  the  public,  and  to  prevent,  if  possible,  the  recurrence  of 
accidents ;  but  he  emphatically  declared  that  he  considered  the  -pre- 
sent to  he  no  inspection  at  all,  because  the  extent  of  the  districts  is 
such,  that  the  present  inspectors  are  unable  to  visit  the  mines,  which 
are  in  consequence  only  inspected  at  intervals  of  two,  three,  four,  or 
five  years,  according  to  the  number  of  pits  in  the  district." 

One  of  the  witnesses  examined,  Mr,  George  Elliott,  agent  to  the 
extensive  collieries  of  the  Marquis  of  Londonderry,  stated,  that  he 
thought  it  would  be  wise  in  the  present  Committee  to  recommend 
the  furnace  system  of  ventilation  to  be  made  general,  except  under 
very  special  circumstances;  and  he  further  mentioned,  that  he  had 
tried  experiments  with  the  view  of  ascertaining  whether  coal  could 
be  brought  down  by  any  process  of  explosion,  without  generating  fire. 
We  give  the  result  in  his  own  words;  "A  very  painful  accident  hap- 
pened at  Usworth  Colliery,  of  which  I  was  the  owner  and  manager, 
some  time  since,  and  which  arose  from  the  fire  of  shot ;  and  since 
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that  Mr.  Lee  Pattinson,  a  practical  chemist,  and  myself,  have  been 
endeavoring  to  aacertain  whether  we  could  invent  some  power  to 
bringdown  the  coai  without  an  explosive  mixtnre,  such  as  gunpowder; 
and  I  am  sorry  to  say  that  no  very  successful  result  has  yet  teen 
arrived  at;  but  up  to  the  present  time,  I  am  afraid,  notwithstanding 
gunpowder  is  a  very  old  chemical  invention,  that  very  little  progress 
has  been  made  since  it  was  first  used,  and  that  we  are  in  ignorance 
of  any  eubetitute  for  it  of  equal  power."  He  subsequently  added 
that  "if  public  attention  were  called  to  it,  perhaps  science  might  dis- 
cover some  substitute.  And  as  this  journal  had  previously  solicited 
public  notice  to  the  subject,  we  again  repeat  that  the  researches  of 
chemical  and  electrical  discovery,  which  have  in  our  times  produced 
such  marvellous  results,  could  not  be  devoted  to  a  nobler  object  of 
scientific  ambition." 


MEDICAL  TREATMENT  AFTER  EXPLOSION. 

The  report  of  the  South  Shields  committee,  previously  referred  to, 
goes  at  considerable  length  into  an  explanation  of  the  condition  in 
which  miners  meet  their  death  by  explosions ;  the  proportionate 
quantities  of  the  gases,  which  create  them,  and  the  nature  of  the 
after-damp. 

This  after-damp  is  formed  of 


ity  of  0.9722. 

ty,  1.5277. 
of  the  passages,  and, 
Hen. 


i  parts  of  nitrogen  having  a  specific  gra 

2  parts  of  aqueous  vapour. 

1  part  of  carbonic  acid  gas,  specific  grav 

The  latter  takes  its  place  towards  the  bottom 
probably,  extends  little  more  than  six  inches  h  ^ 
ferred  that  when  the  men,  after  explosion,  if  not  struch  down  at  once 
by  it,  attempt  to  leave  the  mine  through  an  atmosphere  of  after- 
damp, they  are  at  first  rendered  partially  insensible  by  the  nitirogen, 
which  has  been  substituted  for  atmospheric  air,  and  then,  falling, 
they  come  in  contact  with  a  still  more  deleterious  gas,  a  positive 
poison,  [the  carbonic  acid  gas],  which  having  inhaled  to  a  small  ex- 
tent, they  pass  rapidly  into  a  state  of  asphysia,  owing  to  the  state 
to  which  their  systems  have  been  previously  reduced. 

Two  practical  inferences  are  thus  deduced — 

1.  Where  carbonic  acid  gas  is  abundant,  the  lights  are  instanta- 
neously extinguished,  and  burn  with  a  dull  red  flame  as  tbey  ap- 
proach it ;  on  these  indications  the  miner  is  warned  to  retire,  as  here 
flame  is  extinguished  before  life;  but  when  there  is  a  large  admix- 
ture of  nitrogen,  the  lamp  continues  to  burn,  as  in  sulphuretted  hy- 
drogen, even  when  the  miner  has  been  struck  down — life  in  this  case 
being  extinguished  before  fiame. 

2d.  That  asphyxia,  arising  from  nitrogen,  and  completed  by  car- 
bonic acid  gas,  might  probably  indicate  a  different  system  of  medical 
treatment  from  that  hitherto  pursued.  The  symptoms  of  asphyxia, — 
always  easy  to  be  known,  are  the  sudden  cessation  of  respiration ;  of 
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the  pulsation  of  the  heart,  anil  of  the  action  of  all  sensitive  func- 
tions; the  countenance  ia  swollen  and  marked  with  reddish  spots; 
the  eyes  become  protruded,  the  features  discomposed,  and  tho  face 
often  livid. 

It  ia  necessary  to  succour  an  asphyxed  person  with  tho  utmost 
promptitude,  and  to  continue  the  remedies  with  perseverance  until  it 
is  certain  that  life  is  completely  extinguished.  I'he  following  gene- 
ral remedies  should  be  adopted :  immediate  removal  into  fresh  air ; 
undress  and  daah  the  body  with  cold  water.;  endeavour  to  make  the 
patient  swallow  water  slightly  acidulated  with  vinegar  ;  clysters  of 
two-thirds  water  and  one-third  vinegar,  to  be  followed  by  others  of 
a  strong  solution  of  common  salt,  or  of  senna  and  epsom  salts;  intro- 
duce air  into  the  lungs  by  blowing  with  a  nozzle  of  a  bellows,  into 
one  of  the  nostrilsand  compressing  the  other  with  the  finger.  Should 
these  means  not  produce  the  desired  effect,  and  the  body  still  retain 
its  natural  warmth,  recourse. must  be  had  to  blood-letting,  the  neces- 
sity of  which  will  be  clearly  indicated  by  the  red  face,  swollen  lips, 
and  eyes  protruding.  If  blood  fails  to  flow  from  the  jugular  vein, 
an  attempt  should  be  made  on  the  foot ;  the  last  effort  which  can  be 
made  is  to  make  an  opening  in  the  trachea,  and  introduce  air  to  the 
lungs  by  means  of  a  small  pipe  and  a  pair  of  bellows.  These  vari- 
ous remedies  should  be  applied  with  the  greatest  promptness.  The 
absence  of  the  beating  of  the  pulse,  and  the  want  of  respiration  are 
not  certain  signs  of  death,  nor  should  all  be  regarded  as  dead  whose 
breath  or  pulmonary  transpiration  does  not  bedim  the  brightness  of 
glass ;  nor  those  whose  members  appear  stiff  and  insensible.  In  , 
giving  these  brief  instructions,  the  committee  hope  that  some  of  them 
may  be  judiciously  practised,  instead  of  the  injurious  plans  some- 
times adopted,  until  the  arrival  of  a  medical  practitioner,  who  will 
thus  find  the  patient  prepared,  uninjured  for  his  professional  skill, 
and  his  object  facilitated,  not  obstructed,  by  the  previous  treatment 
he  has  received. 


DRAINAGE   OE   COAL   MINES. 

In  the  mines  which  arc  situated  in  hilly  or  mountainous  countnes, 
it  is  generally  easy  to  intersect  the  beds  by  galleries  which  com- 
mence at  the  lower  part  of  some  valleys;  the  galleries  furnish  a 
natural  outlet  for  the  waters  of  all  the  works  which  are  above  their 
level,  and  on  this  account  are  called  in  Prance  galeries  d'^eouUment, 
or  drainage  galleries;  in  England,  Wales  and  tho  United  States, 
adits,  or  adit  levels,  and  occasionally  dr^ta  and  tunnels :  but  tho 
word  adit  is  the  most  distinctive  of  its  object  and  uses. 

The  advantages  of  these  adits  are  numerous,  and  have  often  deci- 
ded the  undertaking  of  long  and  expensive  works. 

In  fact  they  are  not  only  preferable  to  mechanical  means  of  drain- 
age, because  when  once  made  they  require  very  little  management  or 
attention,  but  in  giving  issue  to  tho  upper  waters,  they  also  create  a 
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moving  power  whicli  can  be  employeil  in  the  service  of  extraction,  or 
in  tLe  draining  of  the  lower  works ;  finally,  they  furnish  the  most 
economical  nicana  for  the  other  services  of  the  mine,  aucli  as  the 
forced  ventilation,  or  the  extraction  of  the  suhstances  mined. 

An  adit  level  can  often  be  so  arranged  as  to  serve,  at  the  same 
time,  the  working  of  several  veins.  On  account  of  all  these  united 
advantages,  there  has  been  undertaken  in  the  district  of  Schemnitz, 
in  Hungary,  a  gallery  of  20,000  yarda  in  length,  or  about  11|  miles, 
designed  for  the  use  of  the  principal  mines  of  the  district,  under  the 
double  service  of  draining  the  waters,  of  the  carriage  or  gangway, 
and  the  creation  of  mechanical  powers ;  it  has  been,  besides,  directed 
with  a  view  to  explore  the  ground  for  the  discovery  of  new  veins. 
At  the  Hartz,  the  great  "galerie  d'ecoulement"  of  the  mines  of 
Clausthal,  which  is  13,000  yards  in  length,  serves  equally  for  a 
great  number  of  mines,  in  different  branches  of  the  service.  'Xhe  use 
of  these  galleries  is  common  in  the  countries  where  the  mines  are 
numerous  and  near  together. 

In  relation  to  pampa,  and  the  varieties  of  hydraulic  machines  em- 
ployed in  mines,  for  the  purpose  of  drainage,  we  must  refer  to  the 
various  authorities  who  have  written  either  in  England  or  on  the 
continent  of  Europe  on  this  important  subject,  and  which,  moreover, 
would  require  the  aid  of  numerous  illustrations  to  render  any  descrip- 
tion intelligible. 

In  the  third  volume  of  the  Mining  Review,  p.  302,  our  readers 
will  find  a  description  of  the  pumps  used  in  the  deep  mines  of  Corn- 
wall, by  Mr.  John  Taylor.  The  machinery  brought  to  such  per- 
fection, and  operating  with  so  much  economy  and  simplicity,  is  ce!e- 
hrated  throughout  the  world.  At  the  period  of  this  comciunica- 
tion,  the  steam  engines  of  the  district  performed  the  work  of  44,000 
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In  these  basins,  where  the  outcrops  of  the  coal  seams  almost  always 
present  themselves  at  a  very  high  angle,  they  are  in  general  readily 
traced,  by  the  subordinate  depressions  which  may  be  observed  rang- 
ing longitudinally  along  the  sloping  side  of  the  mountain  ridges ;  pur- 
suing, of  course,  the  direction  or  strike  of  the  strata.  These  depres- 
sionsare  obviously  formed  by  the  removal  of  the  decomposable  and  soft 
materials  of  the  coal  seams ;  that  is  to  say,  the  shales,  the  under-clay, 
and  the  coal  itself,  and  they  are  conspicuously  in  contrast  with  tlie 
rocky  siliceous  beds  which  flank  them,  and  which  being  composed  of 
less  clestruetiblo  materials,  have  longer  resisted  the  atmospheric 
agencies.  Thus,  in  numberless  instances,  these  longitudinal  grooves 
afford  an  unerring  clue  to  the  subjacent  beds  of  anthracite.  In  the 
great  bituminous  coal  region  of  the  Alleghany  mountains,  where 
the  strata  closely  approximate  to  a  horizontal  state,  such  guides  as 
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those  we  liave  mentioned  can,  of  conrse,  have  no  existence,  and  we 
have  there  to  seek  for  other  phenomena  which  may  indicate  the  pre- 
sence of  coal.  Happily  these  are  so  abundant,  that  no  coal  region 
in  the  world,  probably,  presents  more  ready  facilities  for  the  ascer- 
tainment of  what  lies  at  so  insignificant  a  depth  beneath  the  sur- 
face. 

To  return  to  the  more  disturbed  region  which  is  occupied  by  an- 
thracite in  Pennsylvania.  The  disposition  of  the  outcrops,  to  which 
we  have  alluded,  materially  influences  the  physical  features  of  these 
coal  districts,  and  modifies  the  contour  of  the  surface  by  a  numerous 
succession  of  terraces,  steps,  or  benches,  on  the  inner  slopes  of  the 
mountains,  facing  the  centres  of  the  basins.  Those  who  have 
ascended,  from  either  side,  the  long  parallel  mountains  which  border 
the  southern  coal  region  of  Schuylkill  county,  to  the  height  of  1350 
feet  above  the  Susquehanna  river,  and  more  than  1650  feet  above 
tide-water  level,  need  not  to  be  reminded  of  these  characteristic 
details. 

Between  the  external  margins  of  the  principal  coal  basins  of  Penn- 
sylvania, subordinate  axes  of  elevation  are  of  frequent  occurrence. 
Even  the  undulations  of  the  surface  between  these  limits  are  all 
attributable  to  these  minor  axes,  and  correspond,  in  great  measure, 
■with  the  local  inclination  of  the  upheaved  stratification  beneath. 
These  undulations  of  groups  of  coal  seams,  so  important  to  the  pro- 
prietor, yet  whose  existence,  until  of  late  years,  was  scarcely  sus- 
pected, are  daily  becoming  more  familiar  to  us,  as  the  progress  of 
development  and  practical  investigation  gradually  advances. 

The  long  narrow  troughs,  of  which  there  are  so  many  in  central 
Pennsylvania,  owe  their  contour  to  parallel  synclinal  axes,  which 
present  highly  inclined  or  vertical  coal  beds ;  and  occasionally  even 
exhibit  the  strata  of  one  of  their  sides  tilted  or  leaning  over  so  much 
that  their  inclination  becomes  almost  parallel  to,  or  conformable  with, 
those  of  the  opposite  side  of  the  basin. 

In  proportion  as  the  anthracite  basins  become  wider,  their  interior 
is  the  more  disturbed  or  broken  by  undulations,  consisting  of  one, 
two  or  three  subordinate  axes,  eacb  maintaining  itself  for  a  space  as 
a  parallel  inferior  ridge,  and  thus  interrupting  the  general  trough- 
like arrangtement  of  the  stratification.  It  is  to  be  expected  that  the 
carboniferous  beds  in  the  vicinity  of  the  centres  of  these  synclinal 
axes  are  liable  to  be  too  much  crushed  to  permit  an  advantageous 
working  of  their  contents. 

The  southern  anthracite  region,  in  particular,  furnishes  numerous 
instances  of  the  modified  arrangement  of  which  we  speak,  and  we 
might  introduce  several  illustrations  from  our  own  observation,  which 
would  exemplify  the  extent  of  the  forces  to  which  the  anthracite 
country  has  been  subjected,  in  the  area  between  the  Lehigh  and  the 
Susquehanna. 

Beginning  near  the  eastern  extremity,  at  Nesquehonlng,  we  see 
the  ordinary  basin-form  arrangement  modified  by  an  upheaving  or 
saddle  in  its  centre,  it  being  here  scarcely  one  mile  in  width. 
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Next  -westward  is  a  section  in  the  meridian  of  the  Maucli  Chunk 
summit  mines,  where  the  haain  has  now  expanded  to  almost  double 
the  breadth  that  it  occupied  at  Nesquehoning.  The  structure  of  the 
interior  is  now  considerably  complicated,  and  the  enlarged  breadth 
allows  of  a  triplication  at  least  of  the  eoai  series.  So  confused  is  its 
aspect  at  this  point  that  we  are  bj  no  means  certain  that  our  section 
embraces  all  the  details. 


Further  westward  we  have  the  very  interesting  and  magnificent 
transverse  section  formed  by  the  stream  of  the  Little  Schuylkill,  at 
Tamaqna,  where  the  liasio  has  again  contracted  to  tho  simple  syn- 
clinal axis,  of  scarcely  one  mile  in  breadth. 


Oar  figure  exhibits  this  section  with  the  accuracy  resulting  from 
an  original  survey,  and  it  ia  the  more  memorable  from  the  presence 
of  a  particular  seam  in  the  Sharp  Mountain,  which  is  worked  to  the 
breadth  or  thickness  of  no  less  than  seventy  feet, 

At  Pottsville,  the  same  region  has  widened  to  the  extent  of  about 
five  miles,  affording,  by  the  repetition  of  the  coal  beds,  a  vast  indus- 
trial area ;  and  at  the  head  waters  of  the  Swatara  river  there  is  now 
a  breadth  of  no  less  than  six  milaS'  In  the  Pinegrove  coal  district 
we  have  at  least  three  miles  of  breadth.  Thus  we  perceive  that  in 
proportion  to  the  space  or  breadth  between  the  geological  margins 
of  the  Schuylkill  coal-field,  so  is  the  frequency  of  the  undulations,  the 
number  of  anticlinal  elevations  or  axes,  and  the  consequent  repeti- 
tions of  the  same  series  of  coal  seams. 


Westward  of  the  Swatava  or  Pinegrove  coal  region,  it  bifurcates 
,  and  stretches,  with  diminished  breadth,  for  many  miles  towards  the 
Susquehanna.  The  geological  structure  of  these  two  foris  is  illus- 
tirated  by  the  above  diagram. 
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Sectiiyii  shoiving  the  North  and  South  Forhs  of  the  Southern  Coal  Segion,  Pa. 


Vall«i)  Gap. 


The  figure  represents  a  cross  section,  in  a  north  and  south  direc- 
tion, of  a  part  of  the  coal  region  near  the  western  boundary  of 
Schuylkill  county,  crossing  both  the  forks  of  that  basin.  It  shows, 
in  the  first  place,  at  A,  the  simple  synclinal  axis  which  forms  the 
south-western  fork  of  the  region,  and  its  nearly  vertical  strata  on  the 
southern  margin  of  Sharp  Mountain.  Oo  the  same  meridian,  cross- 
ing the  north  fork  at  E,  is  a  specimen  of  more  complicated  structure ; 
not  a  simple  anticlinal  axis,  but  a  trough  which  exhibits  a  subordinate 
anticlinal  ridge,  or  central  saddle  at  B. 

The  enlarged  details  of  the  portion  A,  are  shown  in  the  sketch 
below,  a  few  miles  to  the  eastward,  at  Black  Spring  Gap. 


a  have  been  led  somewhat  astray  from  our  purpose  of  devoting 
this  section  to  the  consideration  of  the  usual  means  of  tracing  the 
coal  seams  along  their  outcrops  in  the  anthracite  region  of  Pennsyl- 
vania. We  have  previously  remarked  that  in  the  horizontal  beds  of 
the  bitnminons  coal-fields  of  North  America,  their  position  was  very 
readily  ascertained.  We  showed  also  that  in  the  highly  inclined 
anthracite  areas,  the  range  of  the  outcrops  was  ordinarily  distin- 
guishable by  parallel  depressions  along  the  mountain  flanks  of  the 
basins. 

During  our  own  investigations  we  have  remarked  that  the  true 
positions  of  those  veins  which  had  their  bassets  on  the  slopes  of  the 
mountains  were,  in  most  cases,  rendered  obscure  by  the  curvatures  of 
the  crops,  almost  at  right  angles  to  the  true  inclination  of  the  veins. 
We  ascribe  this  to  the  atmospheric  agency,  operating  to  a  given 
depth  below  the  surface,  and  to  the  mechanical  influence  of  surface 
waters,  decomposition,  the  sliding  down  of  the  higher  masses,  &c. 
In  every  instance  which  has  come  under  our  observation,  in  relation 
to  the  outcropping  of  coal  seams  on  these  slopes,  ire  have  perceived 
the  manifestation  of  the  like  influences,  which  have  deflected  the 
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"  wash"  or  decomposed  materials  of  the  coal  veins  from  their  true 
courses  and  thrown  them  over  among  the  alluvial  detritus,  generally 
in  a  curve,  as  shown  bj  the  next  figure,  which  is  merely  the  repre- 
sentative of  numerous  corresponding  oases. 


Coal  Crops  on  the  Fourth  Mmiida. 


ON  THE   MAPS  OB  PLAHS  OS  MINES 

In  every  working  a  good  plan  of  the  mine  is  of  gieit  utility;  it  is 
above  all  indispensable  when  the  ^ubteiranean  woiks  110  considera- 
bly developed.  In  fact,  it  ia  necessaiy  to  mimtiin  the  works  in  the 
limits  of  the  property,  in  order  to  a\oid  contests  with  neighbouring 
owners,  and  there  always  exi'it  some  points  fiom  which  it  is  neces- 
sary to  keep  removed,  undei  risk  of  the  gieitest  dangers  Finally, 
when  it  ia  suggested  to  effect  1  junction  with  a  point  fixed  before- 
hand by  a  pit  or  gallery ;  if  thcie  was  not  a  plan  ccnttiucted  with 
precision,  we  should  run  the  iiskofmis&mg  the  object  and  of  making 
costly  works  to  no  purpose. 

The  drawing  of  the  plana  of  mines  presents  great  difficulties.  The 
mines  being  composed  of  crooked  passages,  isolated  one  from  the 
other,  how  should  we  determine,  singly,  the  form  and  the  position  of 
each  of  them,  and  render  them  conformable  to  the  plana  of  the 
whole?  These  difficulties  are  still  increasing  from  the  necessity  of 
working  in  obscure  galleries,  often  low  and  difficult  of  access.  To 
construct  correctly  a  map  of  the  works  which  only  communicate  Hith 
tlie  surface,  by  sinuous  galleries  or  by  shafts,  it  ia  absolutely  neces- 
sary to  have  recourse  to  the  needle.  The  dial,  or  mining  compass, 
is  composed  of  a  magnetic  needle  tinted  with  blue  steel  at  the  north 
point,  and  balanced  on  a  cap  of  agate. 

The  mining  compass  is  suspended  from  the  middle  of  two  axes  or 
spindles,  touriUons,  upon  the  support  of  the  brackets,  crochets ;  the 
line  N  and  S  corresponding  with  the  axis  of  the  crochet.  If  then, 
after  having  strongly  held  a  cord  or  copper  wire,  following  the  ajcis 
of  the  gallery  of  which  the  direction  is  required,  the  compass  be  sus- 
pended at  this  cord,  the  deviation  of  the  needle  from  the  north  and 
south  line,  will  give  the  angle  of  the  direction.  In  order  to  facilitate 
the  reading  of  this  course,  the  letters  E.  and  W.  are  commonly  trans- 
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posed,  so  that  tbe  true  point  of  the  course  may  be  read  in  degrees 
and  minutes,  hy  means  of  the  figure  wJiich  appro  aches  the  nearest  to 
the  blue  point.  This  method  is  also  applicable  to  the  compass  which 
is  carried  in  the  baud,  and  appears  to  be  generally  in  use  in  trermany 
and  France.  The  difficulty  of  reading  off,  with  sufficient  exactness 
with  an  uncertain  light,  and  in  positions  often  incommodious,  the 
angles  marked  by  the  needle  which  oscillatoa  during  a  long  time,  is 
one  of  the  many  obstacles  to  the  perfect  accuracy  of  the  observations, 
and  it  is  admitted  that  by  this  method  an  observation  cannot  be 
taken  with  greater  nicety  than  a  quarter  of  a  degree,  or  fifteen 
minutes. 

In  mines  of  the  magnetic  oxide  of  iron,  where  the  action  of  the 
needle  is  deranged  by  its  proximity  to  the  mineral,  the  compass  can- 
not be  employed,  and  the  graphometer  is  used.  A  theodolite,  for 
subterranean  service,  is  also  adopted  in  Prance,  witii  which  plans  and 
surveys  of  mines  can  be  constructed  with  equal  celerity  as  with  the 
compass,  and  in  a  more  esact  manner. 

MINE    SURVEYING. 

In  England  the  usual  surveys  in  mines  of  all  descriptions  were 
made  with  the  dial.  The  most  useful  treatise  on  the  art  and  on  the 
practice  of  this  instrument,  is  that  of  Mr,  Eudge,  of  Cornwall,*  an 
eminent  mine  surveyor.  Although  constantly  employing  the  dial  in 
his  business,  he,  from  the  first,  by  no  means  viewed  it  as  the  most 
accurate  that  can  be  employed,  and  remarks,  "  There  doubtless  are 
instruments  much  better  adapted  to  tbe  work,  both  for  speed  and  ac- 
cnracy,  than  the  dial ;  and  it  is  matter  of  surprise  that  they  have  not 
been  more  generally  introduced  in  our  mines :  of  these  instruments 
the  theodolite  certainly  stands  unrivalled,  for  taking  both  horizontal 
and  vertical  angles." 

In  the  second  edition  of  this  work,  after  a  lapse  of  twenty  years, 
the  author  devotes  a  section  to  tbe  subject  of  "  surveying  without 
the  magnetic  needle."  This  is  a  valuable  modern  discovery  ;  and  as 
the  general  introduction  of  iron  railways  and  tram  roads  in  mines 
drove  the  surveyor  to  seek  some  substitute  for  the  needle,  which  tbe 
attraction  of  iron  rendered  useless,  bo  has  happily  succeeded.  Tbe 
best  cireumfer enters  arc  now  made  with  an  external  graduation  and 
vernier  scale,  on  the  theodolite  principle,  on  purpose  for  the  perform- 
ance of  this  work. 

Tbe  author  enters  into  all  the  necessary  details  for  proceeding 
with  the  observations  ascertained  by  this  improved  instrument,  and 
for  protracting  and  ealcidating  tbe  work  thus  performed. 

IKON   OKB   OU   THG   COAL   EORMATION. 

In  the  coal  formation,  iron  only  exists  in  the  state  of  carbonate : 
it  is  generally  concentrated  in  particular  beds  of  a  basin,  and  upon 
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a  much  more  limited  supei^ficies  than  that  of  the  heds  themselves. 
The  usiial  form  of  the  carbonate  of  ivon  of  the  coal  series  is  that  of 
oval  or  kidney  shaped  balls, — rognons,  having  a  brown  or  greyish 
fracture ;  it  is  a  mixture,  more  or  lees  rich,  of  clay,  and  carbonate  of 
iron.  These  balls  occur  stratified  in  the  argillaceous  beds.  They 
appear  to  be  assembled  and  precipitated  during  periods  of  repose, 
when  the  waters  deposited  at  the  same  time  the  argillaceous  particles 
with  which  they  were  charged.  These  spheroidal  concretions  or  rog- 
nons, in  consequence  of  their  mixture  with  clay,  are  often  arranged 
in  concentric  laminse,  and  frequently  also  present  in  their  centre,  a 
nodule  of  clay  or  of  pyrites ;  sometimes  oven  a  fossil  substance, — 
nuclei,  which  appear  to  have  attracted  around  them  the  chemical  pre- 
cipitation. 

The  position  of  the  nodules  of  lithoide  carbonate  of  iron  is  in  strata 
parallel  to  the  coal  seams.  This  is  the  case  at  the  mine  of  Trev.il, 
in  France,  and  almost  every  coal-field  in  England  presents  a  similar 
deposition.  In  those  of  North  America,  we  find  a  smaller  amount 
of  argillaceous  carbonate  of  iron  eo  inter  stratified  with  the  coal  beds, 
than  in  Europe,  and  the  instances  where  iron  works  are  supplied 
from  these  sources  in  America,  at  the  present  day,  are  but  rare. 

In  the  coal  basins  of  England,  the  carbonate  of  iron  is  almost 
always  found  in  the  same  beds,  extending  over  very  large  districts. 
There  are  two  large  beds  of  ferriferous  clay  in  the  Dudley  basin,* 
and  sixteen  or  more  in  the  great  anthracite  district  of  South  Wales. 

According  to  M.  Burat,  the  numerous  coal  basins  of  Prance  are 
far  from  containing  the  carbonate  of  iron  in  tho  same  abundance  as 
those  of  England.  Eew  of  the  argiliaeeous  beds  contain  these  balls, 
and  still  more  seldom  do  they  contain  those  which  are  concentrically 
formed.  At  Saint  Etienne,  for  instance,  there  exist  two  which  fur- 
nish in  the  concession  of  Treuil,  flattened  rognons  of  fair  quality,  and 
contribute  to  supply  the  furnaces  of  Janon ;  but  in  the  other  conces- 
sions, the  balls  are  not  recognized  in  the  equivalent  beds,  or  they  are 
so  small  as  to  be  neglected.  At  some  other  points,  the  carbonate  of 
iron  appears  in  great  abundance,  but  with  very  different  characters: 
at  the  mine  of  Cros,  it  penetrates  the  entire  beds  of  clay,  of  one  or 
two  yards  thickness,  and  gives  to  that  rock  a  remarkable  solidity  and 
density.  But  these  massive  beds  are  much  more  impure  than  the 
beds  with  disseminated  nodules :  besides  a  large  proportion  of  clay, 
they  also  contain  pyrites  and  precipitations  of  dark  silex,  to  such  an 
extent  that  the  working  which  ought  to  have  been  developed,  remains 
almost  unproductive. 

The  coal  basin  of  Aubin,  in  Prance,  contains  the  iron  ore  in  the 
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most  abuiidatice.  It  exists,  in  the  first  instance,  in  balk  in  the  beds 
of  clay  which  accompany  the  coal,  and,  as  at  Saint  Etienne,  under 
that  form  it  is  the  purest  mineral.  In  the  other  cases,  it  constitutes  a 
somewhat  schistose  bed  of  from  three  to  fifteen  feet  thickness,  which 
appears  to  extend  under  the  greater  part  of  the  coal  area.  This  bed 
is  remarkable,  inasmuch  as  it  presents  at  several  points  a  series  of 
contradictions  and  enlargements,  which  constitute  the  arrangement 
called  en  chapelet ;  like  a  string  or  ehaplet  of  beads, — an  arrange- 
ment very  freqnent  in  all  the  substances  which  result  from  chemical 
precipitations  in  sedimentary  waters,  such,  for  instance,  as  is  often 
presented  by  the  flints  in  chalk.  This  structure  is,  in  other  respects, 
independent  of  the  -other  accidents,  faults  or  disturbances,  which 
equally  affect  this  bed  as  those  of  the  coal  series.  The  kidney  ores 
and  the  bed  of  stony  carbonate  of  iron  are  worked  at  several  places 
in  the  basin,  and  supply  the  high  furnaces  of  Decazeville. 

There  are  but  very  few  basins  which  do  not  possess  beds  analo- 
gous to  the  argillaceous  carbonate  of  iron ;  but  they  are  iu  such  slight 
amount,  that  there  are  no  other  workings  than  those  of  the  two  basins 
of  Saint  Etienne  and  Aubin,  which  we  have  just  mentioned. 

On  the  whole,  if  we  compare  the  beds  of  lithoide  carbonate  of  iron 
with  the  mass  of  coal  formations,  we  see  that  their  existence,  but  little 
developed,  although  frequent,  must  only  be  considered  an  accidental 
circumstance.  It  is  equally  worthy  of  remark,  that,  in  every  case 
where  there  was  a  formation  of  coal  in  the  series  subsequent  to  the 
true  coal,  viz.,  the  ferrnginous  elements  have  anew  resumed  the  com- 
position and  the  characteristic  aspect  of  this  epoch. 

Thus  in  the  coals  and  the  shales  with  vegetable  impressions  of  the 
epoch  of  the  Kas  of  yorkshii'e,  we  find  the  carbonate  of  iron  strati- 
fied in  bails ;  whilst,  in  the  same  formations,  when  their  appearance 
is  in  the  normal  state,  the  ferruginous  infiltrations  appear  only  in 
the  state  of  oxides. 

These  variations  of  composition  in  the  ferriferous  minerals,  estab- 
lish no  real  difference  in  the  origin  to  which  they  may  be  attributed. 
They  tend  merely  to  demonstrate  that  the  iron,  collected  at  certain 
intermittent  epochs  and  at  isolated  points,  most  commonly  in  the 
state  of  oxides,  has  undergone  through  the  influences  of  the  carboni- 
ferous epoch,  a  mineralogical  transformation.  The  coal  period  ap- 
pears generally  to  have  been  a  period  of  tranquil  deposits.  It  is, 
then,  natural  to  find  that  in  it  the  ferruginous  infiltrations  are  more 
concentrated  than  in  the  periods  of  the  old  red  sandstone,  of  the 
new  red  sandstone,  and  even  of  the  trias,  where  the  products  of 
these  infiltrations  are  blended  with  the  general  materials  of  the  de- 
posit. 

We  have  already  remarked  that  these  infiltrations  only  become 
valuable  according  to  their  concentration:  the  formation  before  men- 
tioned, so  highly  coloured  by  the  per-oxide  of  iron,  contain,  perhaps, 
altogether  much  more  iron  than  the  coal  formation ;  but,  in  the  latter, 
it  is  collected  together,  and  often  possesses  a  concentration  of  30 
and  40  per  cent.,  constituting  serviceable  beds.     In  the  red  or  mot- 
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tied  sandstone  foi-mations,  we  fipd  iron  every wlier e ;  but  the  concen- 
trations even  amounting  to  ten  per  cent,  are  but  rare  cscoptions. 
The  presence  of  the  iron  would  then  be  scarcely  remarked,  if  the 
glaring  colour  of  these  red  and  variegated  formations  did  not  con- 
trast with  the  gray  and  dark  rocks  of  the  coal  deposite  which  they 
cover,  and  with  the  white  and  greenish  colours  of  the  thick  li 
and  clays  which  aro  about  them.* 


SECTION    III. 


In  intimate  connection  with  the  matter  of  the  present  volume,  a 
knowledge  of  the  forms,  the  botanical  classification,  the  geological 
arrangement  of  the  vegetable  remains  of  an  ancient  world,  seems  to 
be  almost  indispensable.  It  embraces  facts,  at  least,  sufficiently 
valuable,  to  ensure  for  it,  as  a  collateral  branch  of  natural  science,  a 
conspicuons  section  of  this  book.  Independently  of  its  usefulness, 
there  is  a  never  failing  interest  attached  to  such  an  investigation,- 
which  enables  us  to  trace  the  history,  as  it  were,  the  past  condition, 
the  present  adaptation  of  the  primeval  flora ; — that  magnificent 
vegetation  which,  amidst  the  mutations  of  our  planet,  yet  survives  for 
our  use  ;  its  characters  changed,  it  is  true,  but  only  to  become  more 
serviceable  to  man. 

A  happy  provision  was  it  that  secured  for  the  ultimate  advantage 
of  the  human  race,  ages  before  its  appearance  upon  the  globe,  the 
trees  of  gigantic  size,  the  densely  growing  shrubs,  the  most  delicate 
even  of  the  lesser  plants — that  flora  which  covered  in  such  profusion 
the  islands  and  plateaux,  and  filled  the  humid  valleys  of  the  early 
world.  A  happy  provision  was  it,  that  amidst  the  early  catastrophes 
of  the  earth, — those  convulsions  which  modified  its  entire  surface, 
overwhelmed  its  primeval  forests,  and  buried  them  beneath  enormous 
accumulations  of  earthy  debris,  of  sediment  and  of  rocky  debacle — 
still  perpetuated  and  matured  during  the  lapse  of  countless  ages,  that 
primitive  vegetation,  which,  finally,  in  the  form  of  mineral  combusti- 
bles, we  are  now  busy  in  exploring  and  mining,  and  appropriating 
in  a  thousand  ways,  and  for  a  thousand  purposes.  A  happy  provi- 
sion was  that — a  beneficent  one,  surely — which  at  the  moment  when 
man  is  compelled  to  level  the  existing  forests,  to  make  room  for  the 
progress  of  agriculture,  and  the  cultivation  of  the  present  surface,  he 
finds  nigh  at  hand,  yet  buried  beneath  that  surface,  within  the  shal- 
low basins  and  woody  islands  of  the  antediluvian  world,  those  inex- 
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haustible  stores  of  a  combustible  now  rendered  infinitely  more  pre- 
cious and  effective  than  that  existing  vegetable  fuel,  whose  destruction 
is  the  inevitable  consequence  of  advancing  civilization. 

Respecting  the  wondrous  influence  which  the  employment  of  mine- 
ral combustibles  has  had,  even  in  our  own  days,  upon  the  whole 
world,  by  the  acquisition  of  new  forces ;  by  the  extension  of  mechani- 
cal powers,  of  manufacturing  capabilities ;  by  the  impulse  given  to 
the  industrial  arts,  aad  the  creation  of  new  sources  of  wealth ;  by 
rapid  and  cheap  modes  of  transportation,  and  enlarged  commercial 
facilities;  above  all,  by  the  improved  condition  of  the  people,  we 
will  not  here  dilate.  Abundant  evidence  of  all  these  will  bo  found 
in  this  volume. 

EOSSIL  BOTANY. 

Classification  of  Plants ;  their  families,  classes,  and  orders.— We 
shall  occasionally  have  to  make  mention  of  the  varieties  of  plants 
which  occur  in  a  fossil  state,  and  which,  in  common  with  all  other 
organic  remains,  are  characteristic  of,  or  distinguish  with  remark- 
able precision,  every  geological  epoch.  It  may  save  the  reader  some 
trouble  in  referring  to  elementary  books,  if  we  brieily  explain  here 
the  mode  observed  in  the  classification  of  this  fossil  vegetation  ;  of 
which  the  true  coal  formation  alone  contains  about  four  hundred 
known  species. 

The  system  generally  adopted  by  botanists  is,  that  of  Jussieu, 
which  is  termed  the  "natural  system,"  in  contradistinction  to  that 
of  Linnjeus,  which  is  denominated  the  "artificial  system."  Mr. 
Loudon  states  that  the  former  method  has  for  its  object  the  arrange- 
ment of  plants  according  to  their  greater  or  lesser  degree  of  resem- 
blance, both  externally  and  internally. 

The  seed  is  considered  the  most  important  part  of  the  plant ;  as 
being  destined  for  its  re-production  and  continuance  in  the  world. 
The  fundamental  divisions  of  this  arrangement  are,  therefore,  founded 
on  the  characters  of  seeds. 

The  first  grand  division  is  derived  from  the  presence  or  absence  of 
seed-lobes ;  the  next  on  the  union  or  division  of  the  seed-lobes  in  such 
as  have  them.  Thus  we  have  the  three  primitive  divisions  of  Ooti/- 
ledonem,  MonoeotyUdoneie,  and  Aeot^ledoness.* 

Every  one  allows,  M-  Decandolle  observes,  that  plants  which  re- 
semble each  other  by  their  exterior  forms,  resemble  each  other  also 
in  their  internal  structure ;  their  mode  of  vegetation  and  their  pro- 
perties. The  three  primitive  divisions  are  divided  by  this  botanist 
into  eleven  classes ;  and,  according  to  the  Jussieuan  method,  all 
vegetables  are  furnished  with  seeds  which  arrange  themselves  under 
one  or  other  of  the  following  heads. 

COTYLEDONEiK. 

Exogenous  stems. — Furnished  with  two  or  more  cotyledons,  or 
»  Louilon'a  Bosjolopeiiia  of  Saiileiiioe,  p-  113. 
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seed-lobes ;  aa  the  bean  or  the  acoro ;  having  a  central  column  or 
pith,  and  an  external  band  called  the  bark,  the  two  being  connected 
by  medullary  rays ;  this  division  being  thus  subdivided  into  I.  Dico- 
tyledons ;  II.  Monocotyledons  ;  III.  Acotyledons. 

I.  DICOTYLMDONBiB. 


Ilating  the  calys  and  oorolli  dietinct. 

Having  the  calj-K  and  corolla,  forming 
a  aingie  envelope. 

nly 

Six  olapsee  and  eigttj-ttres  orders. 

Kanunonlaoero, 

Magnoliaoeffl, 

OobnaoetB, 

PapiTaraoBffi, 

TerrebinthaoofB, 

baventeen  ordcra. 

LeguminosBB, 

Plumliaginsie,                 Laminin, 

CarvophylleiB, 

Olainea,, 

Plantagmeto,                   Santalaoea, 

Ltoeff,,  &o. 

Cftcti,  BrioEe,  Ao. 

Amantaeete,  &e.              Coaiferce, 

BmbrMing  1256  ganern,  and  8B12  apeoio 

1. 

comprising  If  2  genera,  and  1249  spec 

es. 

Besides  63  genera  and  71  apeiie 

whoaa  ordevB  are  not  fullj  determined. 

Fossil  diootyledonous  lylants  of  the  coal  formation — Until  recently 
the  fossilized  dicotyledones  were  supposed  to  occur  not  lower  than 
the  Tiigate  or  Upper  Oolite  beds.  The  coniferfe  also  were  considered 
ae  not  older  than  the  oolite  series.  But  recent  investigations,  by  dis- 
tinguished naturalists,  have  shown  that  these  groups  formed  the 
greater  portion  of  the  coal  vegetation.  Thus,  for  instance,  some  fos- 
sil trees,  which  were  discovered  rooted  in  a,  coal  bed  in  the  Lancashire 
coal-field,  were  identified  by  Mr.  Bowman  as  sigillarize,*  wliile  at  the 
same  time  he  showed  that  medullary  rays  and  coniferous  structure 
existed ;  a  fact  which  M.  A.  Brongniart,  Lindley  and  Hutton,  Hum- 
boldt and  others  have  fully  corroborated.  Hence,  it  seems  that 
botanists  are  inclined  to  withdraw  the  Sigillaria  altogether  from  the 
family  of  tree  ferns,  with  which  they  have  been  heretofore  classed, 
and  even  from  the  Endogenous  class,  or  Monocotyledones.  We  are 
therefore  to  understand  that  the  Sigillaria  is  a  dicotyledonous  and 
coniferous  plant,  and  that  the  arborescent  ferns,  Oaulopterse,  belong 
to  the  monocotyledonous  group. 

;  the  dicotyledonous  plants  of  the  coal  formation   arc  now 


arranged 


Sigillaria,  59  species, 
Stigmaria,  SO      " 
Calamites,  18       " 
Cycadea, 
Lepidofloyas, 


Asterophillites, 
Annularia, 
Sphenopbyllum, 
Coniferai. 


II.   MONOCOTrLEDONBiE. 


lobe,  [as 


iStems — furnished  with  only  one  cotyledon  or  seed- 
the  lily,]    and  having  neither  pith,  concentric  circles  of 
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woody  fibre,  nor  true  bark:  clistinguisliablo  as  follows,  in  tlic  existing 


Tiioso  in  whieh  Uio  fractification  is  v 

ibis. 

Those  in  which  the  fructification  is  ogB 

coaled, 

Odb  cIbsb, 

Cyoaileffi,     JBromelete, 
Orohideffi,    Scitamineffi, 

&e. 

One  clcsa,                     Cryjilofiaiiieie. 
fNaindooB, 
Equiset^e^, 
Marsilinceffi, 

25  Drdera. 

Liliaeete, 

'"<■«-  la:""- 

Polma, 

Induding  tlie   arboreaof 

Canneie, 

Oi-iunineffi,  &o. 

Pfl  goneio,  and  261  speeicB. 

338  g 

nera,  and  1945  species. 

OfaouWulgeD 

ra.|  53  genora  aud  Tl  spsciea. 

Distribution  of  Foinl  Vegetation. — In  a  memoir  "on  the  Ancicut 
Plora  of  the  Earth,"  lyritten  some  years  ago  by  a  contributor  to  the 
Edinburgh  Phiioaophical  Journal,  the  author  concludes  with  the  fol- 
lowing summary ; 

Ist.  That  among  the  universally  distributed  rock  formations, 
[groups]  since  the  first  appearance  of  organic  beings,  there  is  not  one 
of  them  in  which  the  romH,ins  of  a  contemporary  land  vegetation  are 
not  to  be  observed. 

2d.  That  the  different  periods  of  the  vegetation  of  a  former  age 
are  gradually  characterized  by  the  continual  entrance  of  new  and 
always  more  perfectly  organized  [?]  families  of  plants ;  but  there  is 
not  a  complete  disappearance  of  all  the  species  of  the  preceding 


3d.  That  species  of  the  moat  perfectly  developed  class,  the  dico- 
tyledonous, are  first  traced  in  the  oldest  strata  of  the  second-ary  for- 
mations, while  they  uninterruptedly  increase  in  the  successive  forma- 
tions. To  similar  views  Humboldt  opposes  some  objections,  particu- 
larly in  relation  to  the  theory  of  the  supposed*  simplicity  of  the  first 
forms  of  organic  life,  and  especially  the  assumption  that  vegetable 
life  was  awakened  sooner  than  animal  life  upon  the  face  of  the  old 
earth,  t 

With  respect  to  the  vegetation  of  the  true  coal  formation,  Sir 
Alexander  Crichton  observed,  that  every  coal  country  in  every  part 
of  the  world,  which  has  been  hitherto  examined,  abounds  in  the  fossil 
remains  of  similar  or  corresponding  vegetables.  There  is  no  mate- 
rial variety,  let  the  latitude  or  longitude  or  elevation  be  what  they 
may.  Recent  examinations  of  the  fossil  flora  of  remote  coal  beds, 
such  as  those  of  Australia,  Van  Dieman's  Land,  and  Northern  India, 
would  seem  to  point  out  some  exceptions  to  the  rule  heretofore 
adopted,  but  the  evidence  is  by  no  means  complete  that  these  fields 
were  really  of  the  true  coal  period.     "  Every  plant  in  the  present 
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condition  of  the  globe,  independently  of  ita  natural  dwelling-place, 
has,  as  it  were,  a  central  spot  in  which  it  flourishes  best ;  and  con- 
sidering this  spot  as  the  centre  of  a  circlei  or  rather  as  a  zone,  the 
plant  degenerates  in  proportion  as  it  approaches  the  limits  of  this  dis- 
trict." The  writer  goes  on  to  point  out  a  very  important  circum- 
stance,  namely,  that  there  is  a  difference  of  mean  temperature,  at 
present,  of  forty-one  degrees  of  heat  between  the  parallels  in  which 
coal  has  been  discovered,*  Between  these,  as  regards  the  existing 
vegetation,  the  diversity  in  the  genera  and  species  of  plants,  at  pre- 
sent, is  very  great ;  so  much  so,  indeed,  that  there  is  no  resemblance 
between  the  floras  of  the  two  extreme  points.  At  the  time,  however, 
of  the  true  coal  formation,  it  is  now  admitted  that  the  flora  of  these 
two  remote  parallels  was  nearly  the  same,  both  as  to  genera  and 
species,  and  in  this  respect  strongly  contrasted  with  the  present  con- 
dition of  things. 

Fossil  Plants  of  the  elass  Fhanerogamece. — The  monocotyledonons 
family  of  this  class,  in  the  fossil  state,  commence  in  the  London  clay 
tertiary  formation,  and,  until  lately,  were  thought  not  to  descend 
lower  in  the  geological  series  than  the  oolites,  or  the  Waelden  beds, 
the  Portland  oolite  and  the  Lias. 

The  cyeadete  [Cycas  Zamia]  form  the  connecting  link  between  the 
ferns  and  the  palms,  while,  according  to  the  authorities  last  cited,  the 
sigillaires  differ  not  more  from  the  aborescent  ferns  [Caulopteris,] 
yet  existing,  than  the  stems  of  the  calamites,  the  baetris,  and  other 
arundinaceous  palm8,f  which  order  coittains,  in  the  recent  state, 
eighteen  genera  and  twenty-nine  species.  Zatiia  were  very  abun- 
dant in  the  oolite  period.  Eleven  species  occur  in  the  coal  of  the 
Torh shire  oolite  alone. 

Distribution  of  the  Vestiges  of  Palms  in  fhe  Geological  Porma- 
tions-X — Prof.  Unger  states,  first.  That  no  vestiges  of  palms  have 
been  detected  in  the  earliest  rocks  which  contain  the  organic  remains 
of  maritime  and  terrestrial  plants. 

Second,  That  palms  bore  some  small  part  in  the  vegetation  at  the 
period  of  the  coal  formation.  He  names  four  species  or  forms,  two 
of  which  occur  in  the  coal  schist  of  Swina,  Bohemia,  one  in  sandstone 
of  the  Ural  Mountains,  and  one  from  Rajemahl,  North  India ;  also 
two  undescribed  species  from  the  coal  formation  of  Silesia. 

Third,  The  flora  of  the  red  sandstone,  above  the  coal  series, 
although  it  has  been  very  imperfectly  preserved,  and  its  scanty 
remains  but  little  studied,  linger  thinks  was  not  materially  difierent 
from  that  of  the  coal  formation.  But  the  fossils  of  this  era,  which 
have,  been  referred  to  palms,  he  thinks  are  very  doubtful.  In  the 
Quadersandatein,  Goeppert  found  some  vestiges  in  Silesia.  From 
the  next  series,  the  oolites,  the  four  species  of  Oarpolythes,  described 
by  Lindley  and  Hutton,  may  be  mentioned. 

Fourth,  and  finally.     In  the  tertiary,   palms  reappear,  and  tiie 

»  This  sppronchcs  olosdy  to  the  range  we  have  aaaigned.  to  tlie  coal  formatiujie. 

JBistoire  des  Vegetnux  Fossiks. 
Amsrioiin  Jonraai  of  Siiencc,  July,  1846. 
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number  of  species  far  HTirpass  tbat  of  all  the  other  formations  toge- 
ther. 

Subdivision  of  tertiary  positions, — 


In  the  chalk  and  eocene, 
"       miocene 
"       pliocene, 


4  species,  also  fruits. 
26  species  on  the  European  continent. 
4  species,  island  of  Antigua. 


Fossil  Gry^togame<s. — Many  years  ago  Count  Sternberg  noticed 
that  out  of  one  hundred  and  fifty  species  of  plants  belonging  to  the 
old  coal  formation,  one  hundred  and  thirty-eight  were  vascular  cryp- 
togamea:  soon  afterwards  M.  A.  Brongniart  stated  that  the  vascular 
cryptogamous  plants  had  a  vast  numerical  proportion  in  our  great  coal- 
fields ;  and,  in  fact,  even  at  that  early  period,  he  had  ascertained 
that  out  of  two  hundred  and  sixty  species,  discovered  in  that  forma- 
tion, two  hundred  and  twenty  belonged  to  this  class. 

This  arrangement  has  of  late  received  very  considerable  modifica- 
tions ;  chiefly  through  the  aid  of  a  microscopic  elucidation  of  their  struc- 
ture as  we  shall  proceed  to  show.  Messrs.  Lindley  and  Hutton,  A. 
Brongniart  and  others,  now  withdraw  the  sigillariEe,  the  stigmarife 
and  the  calamites,  from  this  numerous  group ;  separating  them  from 
the  associated  filices  or  herbaceous  ferns,  and  the  eadoptcr^,  which 
only  comprise  the  true  arborescent  ferns. 

The  fossil  cryptogamous  series  embraces  the  following : 


Sphcnopteris, 

Cyclopteris, 

Nevropteris, 

Pecopteris, 

Caulopteris, 

Equisetaeeffi, 

LycopodiaccEe, 


146  species  belonging  to  the  filices  or  herba- 
ceous ferns,  chiefly  of  the  coal  beds. 

The  true  aborescent  ferns. 

Some  species. 

' ",  belonging  to  lycopodites  and  club  mosses. 


Lepidodendrons,  40  /     of  the  coal  formation. 

III.    ACOTYLEDONBffl,    OR    IMPBEFBCT. 

Vegetable  beings  composed  of  a  cellular  tissue  unprovided  with 
vessels,  and  of  which  the  embryo  is  without  cotyledons.  The  divi- 
sions of  this  family  are  as  follows : 


Witk  lenfy  expimsioiis  and  known  sexes. 

Without  lottfj  osr  i> 

1 

of  known 

1  Clasa,  PolisceEB, 
616  speoies  ate  imUvea  of  Oient  BriCnin. 

1  ClaEB,  Ai  1    U  -e 

I  L    h  n      r 
5  Orders  or]  f  t   "''  " 

Aboat  1350  species  natiTSB 

of  0 

Jroffi,  &c. 
eat  Britain. 
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Fueoideg,  of  many  species,  are  exceedingly  aTiundant  in  the  eilnriaa 
or  transition  formations,  from  the  coal  series  down  to  the  primitive 
rocks.  In  certain  portiona  of  the  ailurian  aeries  of  North  American 
rocks,  this  class  of  plants  is  surprisingly  prevalent,  and  character- 
istic. The  oldest  of  these  formations  present  us  with  nothing  but 
cellular-leaved  marine  plants.  Many  species  of  fucoidea  in  the  cop- 
per slate  of  Mansfeld. 

The  prevailing  vegetable  forma  of  the  chalk  formation  are  those  of 
marine  and  freshwater  plants — fuci  and  najades. 

Of  eonfervEO  are  three  foasil  species  ;  of  Algfc,  nine  species ;  and  of 
Naiades,  four  species,  in  the  cretaceous  group. 

Distribution  of  Fossil  Vegetation. — M.  Alex.  Von  Humboldt  has 
stated  in  a  recent  work,  that  it  is  in  the  Devonian  strata  that  a  few 
cryptogamic  forma  of  vascular  vegetables,  equisetacese  and  Ijcopo- 
diacese,  are  first  encountered.  After  these  strata,  -we  arrive  at  the 
coal  formation,  the  botanical  anatomy  of  which  has  made  such  bril- 
liant progress  in  recent  times.  These  comprise  nearly  four  hundred 
species,  including  in  their  number  not  only  fern-like  cryptogamic 
plants,  and  phanerogamous  monocotyledons,  grasses,  yucca-like  lila- 
ceous  vegetables,  and  palms,  but  also  gymnospermic  dicotyledons, 
coniferse  and  cycadeie.  Fossil  coniferje  have  been  found  in  the  old 
coal  formation  of  England  and  Upper  Silesia ;  while  eycadeas  are  con- 
tained in  that  of  Radnitz,  in  Bohemia,  and  Kenigshutte,  in  Upper 
Silesia.  The  cycadese  attain  their  maximum  in  the  Keupfer  strata 
and  the  lias,  where  about  twenty  different  forms  make  their  appear- 

The  lignitie  or  brown  coal  strata,  which  are  at  present  in  every 
one  of  the  divisions  of  the  tertiary  period,  amongst  the  earliest  forma 
of  cryptogamic  land  plants,  exhibit  a  few  palms,  many  conifers  with 
distinct  annual  rings,  and  frondiferous  trees,  of  more  or  less  decided 
tropical  character.  In  the  middle  tertiary  period  we  observe  the 
complete  recurrence  of  the  palms  and  cycadeana ;  and  in  the  last 
members  of  this  epoch,  at  length,  strong  resemblances  to  our  present 
flora.  We  come  suddenly  upon  our  pines  and  6rs ;  our  cupuliferous 
tribes ;  our  planes,  and  our  poplars.  The  dicotyledonous  stems  of  the 
lignites  are  frequently  distinguished  by  gigantic  thickness  and  vast 
age,  A  trunk  was  found  near  Bonn,  in  which  Noggerath  counted 
792  annual  rings. 

With  relation  to  coal  vegetation,  M.  Huraboldi,  remarked  that 
where  several  series  of  coal  strata  lie  over  one  another,  the  genera 
and  species  are  not  always  mixed ;  they  are  rather,  and  for  the  major 
part,  generically  arranged,  so  that  only  lycopodites  and  certain 
ferns  occur  in  one  series  of  beds,  and  stigmarife  and  sigillaria;  in 
another.* 

In  elucidation  of  the  progress  made  in  fossil  botanical  discovery, 
Mr.  Adolphe  Brongniartf  has  lately  observed  that  the  further  we 
proceed  in  the  series  of  ages  towards  the  earliest  geological  periods, 

t  Cojnptea  Renda,  Deo.  29lJi,  1845— and  Annual  and  Mag,  Nflt.  Hist.,  Tiibritorj,  ISJIi. 
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the  further   are   we   removed  from   the   actual  creation,   and   the 
greater  do  the  differences  between  the  living  and  fossil  beings  become. 
Thus,  moat  of  the  fossil  plants  of  the  tertiary  strata  belong  to 
genera  in  actual  existence,  and  merely  present  specific  differences. 

Those  of  the  secondary  strata  may,  undoubtedly,  almost  always  be 
referred  to  known  families,  but  appear  in  most  cases,  to  recLuire  the 
formation  of  new  genera. 

Lastly,  in  the  older  strata,  particularly  in  the  coal  formations, 
many  of  the  fossil  plants  cannot  be  classed  in  families  at  preseut 
existing,  and  ought  to  constitute  new  groups  of  equal  importance. 

He  adds  that  new  and  hitherto  very  rare  specimens,  which  have 
been  collected  and  carefully  studied  in  England,  Germany,  and 
France,  have  caused  important  changes  relative  to  the  plants  which 
he  had  previously  considered  as  vascular  cryptogamia.  This  advance 
is  owing  to  the  discovery  of  portions  of  stems  of  these  plants  having 
the  interna!  structure  in  a  state  of  preservation.  They  have  shown 
that  the  sigillariw,  stigmarios,  and  probably  most  of  the  calamites, 
are  not  plants  nearly  related  to  the  ferns,  lycopodia,  and  equiseta, 
bat  to  distinct  families  of  the  dicotyledonous  gymnoBpermoua  group, 
more  nearly  approaching  the  coniferw  and  eycadeie. 

Hence,  at  the  period  of  the  coal  formation,  vegetation  would  have 
consisted  entirely,  or  nearly  so,  of  two  of  the  great  divisions  of  the 
vegetable  kingdom :  the  acrogenous  cryptogamia,  represented  by 
the  herbaceous  and  arborescent  ferns,  [the  latter  reduced  to  the  tme 
eaulopteriB^  the  lepidodendrem,  a  family  nearly  related  to  the  Ipco- 
podiaeese,  and  some  equisetaeeee ;  and  the  oymnospeemous  dico- 
TYLBDONS,  comprising  the  S'^illarim,  \sigillaria,  stigmaria,  lepido- 
floyos,^  the  ealamitaceie,  the  eoniferse,  and  probably  the  aateropJiyllece, 
'   '*'"  s,  annularia,  and  sphenophyUum.'] 

niart  proceeds  to  describe  a  plant  which  closely  ap- 
nily  of  the  gymnospermous  dicotyledons  still  in  exist- 
ence,— the  cyeadese,  and  of  the  genus  noggerathia.  This  plant,  at 
first  known  to  M.  de  Sternberg,  by  the  impression  of  a  single  leaf, 
from  the  coal  formation  of  Bohemia,  has  since  been  observed  in  the 
coal  shales  of  Newcastle,  in  those  of  Silesia,  in  the  Permian  sand- 
stones of  Russia,  and  many  new  species  of  the  same  genus  are  in  the 
schists  and  coal  sandstones  of  France, 

He  considers,  with  M.  Humboldt,  that  each  stratum  of  coal  is  the 
product  of  a  peculiar  vegetation,  frequently  different  from  that  which 
precedes  and  that  which  follows  it,— vegetations  which  have  given 
rise  to  the  superior  and  inferior  layers  of  coal ;  each  stratum  result- 
ing, in  this  manner,  from  a  distinct  vegetation,  is  frequently  charac- 
terized by  the  predominance  of  certain  impressions  of  plants,  and  the 
miners,  in  numerous  cases,  distinguish  the  different  strata,  which  they 
remove,  by  the  practical  knowledge  they  possess  of  the  accompany- 
ing fossils.  Any  seam  of  coal  and  its  overlying  rock  or  slate,  should 
consequently  contain  the  various  parts  of  the  living  plants  at  the 
period  of  its  formation  ;  and  by  carefully  studying  the  association  of 
these  various  fossils,  which  form  so  many  special  floras,  containing 


Mr.  Brongni 
preaches  a  fami 
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generally  but  few  species,  we  may  hope  to  be  able  to  reconstruct 
these  anomalous  forma  of  the  ancient  world. 

Distribution  of  fossil  plants. — Notes  from  the  Quarterly  Journal 
of  the  Creological  Society  of  London,  Vol.  L,  1845,  p.  566,  and  Vol. 
IL,  1846,  p.  83. 

The  following  extract,  [with  some  modifications  derived  from  Mr. 
Murchisson'a  paper  on  the  Permian  system,]  from  a  memoir  by  M. 
Gceppert,  of  Brealan,  well  known  for  his  investigations  concerning 
the  fossil  remains  of  vegetables,  possesses  great  interest,  as  offering 
a  general  view  of  the  relative  distribution  of  these  remains. 


Lower  Palceozoie  System : 

Granwacke,  silurian,  or  formations  older  than  the 
carboniferous  series,  including  the  Devonian  se- 
ries, and  the  oldest  coal  or  culm  beds, 

I'ermian  si/stem,  or  Upper  Paleozoic : 

Carboniferous  limestone,        .  .  .  -         - 

True  coal  measures  of  Enrope  and  North  America, 

Lower  new  red  sandstone,  Permian  series,  contain- 
ing, among  others,  a  feT  species  common  to  tho 
carboniferous  era,     ------ 

Magnesian  limestone  and  kupfer  schiefer,  chiefly 
marine  fueoids,  Permian  system,         -         -         - 

Gxes  bigarr^,  Bunter  sandstein,     -        -         -        - 
Triassic period ;  or  Lower  Secondary: 

Muscheltalk,        -        -  _ 

Keuper  marls,  marnes  irisees, 
Middle  and  Upper  IT 

Lias, 

Oolitic  series, 

Wealden  formation, 

Lower  cretaceous  beds, 

Chalk, 

Lower  Tertiary. — Monte  Eolca  beds,     - 

Other  lower,  tertiary, 

Middle  and  upper  tertiary. — Miocene  and  pliocene. 

Unknown  geological  position,         -         -        -         - 


Reeapitulnti 
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4 
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111 

1211 
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H27 

4 

11 

169 

1792 

Older  Palseozoic  rocks  below  the  coal  mea- 
sures,    11  55 

Coal  measures,         -         -         -         -         -  18  816 

Newer  Palfeozoic  or  Permian  system,  above,  15  90 

Triassic  and  secondary  formations,   -        -  55  366 

Tertiary, 66  454 

Unknown, 4  11 

Fossil  plants,  169  1792 
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Summary  of  M.  €f(sppert's  numerical  distribution  of  Fossil  plants. 
— The  following  table  presented  by  Sir  R.  T,  Murcbisson  at  the  meet- 
ing of  tbe  British  Association,  in  1845,  embodies  the  same  facta  as 
are  already  anaouoeed  in  detail  abovo. 

PalEeozoio  rocks, 52 

Carboniferous  group, 819 

Permian, -58 

Triaesic, 86 

Oolitic, 234 

Wealden, --16 

Cretaceous, 62 

Tertiary, 454 

Unknown, 11 

Total, 1792 

It  was  further  stated,  that  tbe  number  of  fossil  plants  kuown  to 
M.  Adolphe  Brongniart,  in  1836,  was  527.  In  the  new  list  they 
amount  to  1792 !  and  it  is  seen  that  the  carboniferous  group  con- 
tained more  than  half  the  known  species  of  fossil  plants;  a  remark- 
able circumstance,  when  it  was  considered  that  the  great  herbivorous 
land  quadrupeds  had  no  ascertained  existence  before  the  tertiary 
period.* 

Por  a  notice  of  the  flora  and  fauna  of  the  amber  forests  of  the 
countries  bordering  on  the  Baltic,  our  readers  are  referred  to  the 
head  of  Prussian  Pomerania,  in  this  volume. 


Among  other  collateral  subjects  of  interest,  tending  to  throw  light 
on  the  age,  the  history  and  the  composition  of  coal,  the  mode  of  in- 
vestigation through  the  agency  of  the  microscope,  is  not  altogether 
inappropriate. 

Mr.  Hutton,  of  Newcastle,  has  instituted  a  series  of  examinations 
of  the  substance  of  coals,  through  the  aid  of  the  microscope. 

Professor  Phillips  addressed  some  observations  to  the  British 
Association,  in  1842,  on  this  new  test. 

In  consequence  of  the  facilities  afforded  for  polishing  coal,  and  of 
examining  it  by  means  of  transmitted  light,  some  progress  has  been 
made  in  this  mode  of  investigation. 

By  the  process  of  combustion  another  method  had  suggested  itself, 
for  making  apparent  to  the  eye  the  vegetable  tissues  of  which  certain 
coal  plants  were  composed.  In  the  ashes  of  Staffordshire  coal, — a 
variety  not  strictly  bituminous  or  caking,-— Mr.  Phillips  was  impressed 
with  the  analogy  they  presented  to  the  combustion  of  certain  sorts 
oi  peat,  of  a  laminated  texture;  and  their  microscopic  examination 
showed  abundant  traces  of  a  vegetable  character. 

^  Ropoct  of  Iho  Britisli  AaaociatiuH,  1845. 
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In  Eomo  anthracite  ashes  furnished  hy  Sir  Henry  De  la  Beche, 
vegetable  tissues  were  also  found;  and  the  same  fact  is  also  visible  in 
the  ashes  of  the  Pennsylvania  anthracites. 

A  paper  was  read  to  the  Geological  Society  of  London,  January 
9th,  1833,  entitled  "Observations  on  Coal,"  by  W.  Hutton.  The 
author  waa  led  to  this  subject  hy  pursuing  the  method  of  microscopic 
examination,  so  sncceasfully  employed  hy  Mr.  Witham;  and  from 
these  observations  much  interesting  information  has  been  acquired, 
respecting  the  fine,  distinct  reticulation  of  the  original  vegetable 
texture,  still  discernible  in  the  various  species  of  coal,  and  showing 
the  presence,  in  the  Newcastle  coals,  of  cells  which  are  filled  with 
bituminous  matter,  extremely  volatile. 

Another  system  of  cells  was  discovered,  different  from  the  others, 
which  he  conceived  was  adapted  for  containing  gas.  These  supposed 
gas  cells  are  found  empty,  and  of  a  circulan  form,  and  in  groups 
which  communicate  with  each  other ;  each  cavity  having,  in  its  centre, 
a  small  pellet  of  carbonaceous  matter.  The  author  establishes  a  clear 
distinction  between  these  two  classes  o£  cells;  for  the  anthracite  of 
South  Wales  contains  the  gas  cells,  but  is  quite  free  from  those  which, 
in  the  other  coals,  are  filled  with  bituminous  matter.  The  anthracite 
of  South  Wales  affords  a  free  disengagement  of  inflammable  gas  when 
first  exposed  to  the  air.* 

Additional  light  is  thrown  on  this  subject  by  a  paper  of  M,  Link, 
of  Berlin,  "on  the  origin  of  coal  and  lignites,  according  to  micro- 
scopic observations. "t 

The  professor  remarks  that  there  still  prevail  two  different  opinions 
relative  to  the  origin  of  coal.  The  one  sustains  the  view  that  it  is  a 
turf,  peat  or  marsh  of  the  primitive  world ;  the  other  that  it  consists 
of  the  trunks  of  forest  trees  which  have  been  brought  together  and 
here  buried. 

Ordinary/  peat  consists  of  earthy  matter  penetrated  by  the  roots 
or  radical  fibres  of  vegetables,  with  here  and  there  some  portions  of 
leaves.  This  earthy  part  is  composed  of  the  cellular  tissue  of  plants, 
whose  structure  has  been  so  flattened  by  pressure,  that  it  is  often 
impossible  to  recognise  them. 

A  second  and  better  description  of  peat  is  sold  at  Berlin,  under 
the  name  of  tourhe  de  linum,  which  consists  of  cellular  tissue,  com- 
pressed in  exceedingly  thin  laminre. 

A  third  variety,  dug  in  Lower  Pomerania,  has  acquired  the  appear- 
ance of  fossil  wood;  being  compact,  and  its  fracture  conchoidal  and 
bright ;  yet  still  containing  parts  which  resomble  the  debris  of  leaves. 
There  remains  no  trace  of  ligneous  structure.  Some  portions  of  this 
peat  become  partially  transparent  when  plunged  in  olive  oil ;  and  still 
more  so  when  they  are  coated  with  rectified  oil  from  coal  tar. 

By  observing  a  similar  process  with  regard  to  coals,  we  are  enabled 
to  render  a  great  portion  of  their  parts  transparent.  It  has,  in  this 
way,  been  found  that  the  lignite  or  brown  coal  of  Hew  Granada,  and 
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the  coals  of  Newcastle,  of  Bridgewater,  Saint  Etienne,  and  Lower 
Silesia,  present  a  structure  analogous  to  peat,  and  particularly  to 
that  of  the  compact  tourhe  de  linum. 

In  these  coals  M.  Link  did  not  observe  a  ligneous  structure,  re- 
sembling that  of  solid  wood. 

The  coals  of  Upper  Silesia  have  enabled  us  to  make,  by  means  of 
calcination,  a  comparison  with  wood  charcoal,  particularly  with  that 
of  birch,  pine,  and  palm — the  bactris  spinosa.  Calcination  has  re- 
stored to  the  cells  or  vessels  all  their  distinctness,  hut  did  not  effect 
any  change  in  the  pores  or  openings. 

It  would  appear,  then,  that  the  fibrous  coal  which  covers  more  or 
less  the  compact  coal  of  Beuthen,  in  Upper  Silesia,  resembles  burnt 
charcoal,  seeing  that  its  compact  portion  is  peaty.  All  these  coals 
belong  to  the  most  ancient  formations^ 

The  Muscbelkalk  coal  in  Upper  Silesia,  is  turfy,  but  that  of  Dicster, 
in  the  lias,  appears  to  approach  to  wood. 

The  coal  of  the  Quadersandsteio  of  Quodlinbourg,  exliibits  evi- 
dently the  wood  of  conifera. 

The  lignites  of  Greenland,  in  wbich  retinasphalt  occurs,  are  peaty 
in  structure,  as  are  those  of  Meissncr,  in  Hesse. 

In  those  of  New  Granada,  the  wood  of  the  palm  is  discernible  by 
means  of  the  microscope. 

In  those  of  numerous  positions  in  Germany  can  be  traced  the  wood 
of  conifera;  while  among  those  lignites  which  belong  to  the  dicotylo- 
dones,  but  not  to  the  conifera,  may  be  ranked  the  Surterbrand,  the 
Bersfceinholz,  the  lignite  of  Moissner,  and  that  of  Erohlhale  on  the 
Ehine. 

M.  Gopper,  professor  at  Ereelau,  has  also  pursued  similar  re- 
searches, with  interesting  results;*  and  has  determined  with  great 
precision  the  character  of  many  lignites  in  Prussia.  Among  the  ad- 
ditional localities  of  lignites,  which  contain  wood  of  the  family  coni- 
fera, and  genus  pinus,  are  thoao  of  Siegen  in  Westphalia ;  of  Friesdorf 
near  Bonn;  of  Salahausenin  Wetteravia;  near  Konigs-Bergen-Prusse, 
and  in  Hungary. 

We  cannot  conclude  this  part  of  our  subject  without  adverting  to 
the  investigations  of  Dr.  Mantell  therein.  We  regret  that  our  limited 
space  forbids  us  to  extract  more  than  the  following  passage  from  one 
of  his  latest  publications. 

"Although  the  vegetable  origin  of  all  coal  will  not  admit  of  ques- 
tion, yet  evidence  of  the  original  structure  is  not  always  attainable. 
The  most  perfect  bituminous  coal  has  undergone  a  complete  liquefac- 
tion, and  if  any  portions  of  organization  remain,  they  appear  as  if 
imbedded  in  a  pure  bituminous  mass.  The  slaty  coal  generally  pre- 
serves traces  of  cellular  or  vascular  tissue;  and  the  spiral  vessels,  and 
the  dotted  cells,  indicating  coniferous  structure,  may  readily  be  de- 
tected by  the  aid  of  the  microscope,  in  chips  or  slices.  In  many 
I  the  cells  are  filled  with  an  amber-coloured  resinous  aub- 

^  Annales  dea  Mines,  vol.  Kviii.  p.  448. 
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Stance :  in  others  the  organizatioa  is  so  -ivell  preserved,  that  on  the 
surface  exposed  by  cracking  from  heat,  vascular  tissue,  spiral  vessels, 
and  cells  studded  with  glands  may  be  detected.  Even  in  the  white 
ashes  left  after  the  combustion  of  coal,  traces  of  the  spiral  vessels 
are  discei-nible  by  a  high  magnifying  power.  Some  beds  of  coal 
appear  to  be  wholly  composed  of  minute  leaves,  or  disintegrated  foli- 
age; for  if  a  mass  be  recently  extracted  from  the  mine,  and  split 
asunder,  the  exposed  surfaces  are  found  covered  with  delicate  pelli- 
cles of  carbonized  leaves  and  fibres,  matted  together;  and  flake  after 
flake  may  be  peeled  off  through  a  thickness  of  many  inches,  and  the 
same  structure  be  apparent.  Rarely  are  any  large  trunks  or  branches 
observable  in  the  coal ;  but  the  appearance  is  that  of  an  immense 
deposit  of  delicate  foliage,  shed  and  accumulated  in  a  forest,  (as  may 
he  observable  in  existing  pine  districts,)  and  consolidated  by  great 
pressure,  while  undergoing  that  peculiar  fermentation  by  which  vege- 
table matter  is  changed  into  a  carbonaceous  mass."* 

Professor  J.  W.  Bailey  has  communicated  an  article  in  the  Ameri- 
can Journal  of  Science  and  the  Arts,  on  some  microscopic  examina- 
tions which  he  has  instituted,  of  the  ashes  of  anthracite  coal.  He 
observed  that  on  the  surfaces  of  partly  burned  laminae  of  coal,  vege- 
table structure  could  be  readily  detected,  and  that  often  the  tissues 
were  presented  in  a  state  of  unhoped-for  preservation. 

These  specimens,  the  description  of  whose  beauty  and  perfection 
can  scarcely  be  exaggerated,  present  all  the  original  markings  of  the 
vessels  witli  a  distinctness  which  leaves  scarcely  anything  to  be  wished 
for. 

They  may  be  examined  either  as  opaque  objects,  in  which  the  silex 
appears  in  relief  against  the  black  coal,  and  shows  the  form  and 
markings  of  the  tubes  very  finely;  or  still  move  satisfactory  results 
may  he  obtained  by  melting  some  inspissated  Canada  balsam  upon  a 
plate  of  glass,  and,  while  in  a  melted  state,  applying  it  to  a  surface 
of  the  coal  upon  which  the  ducts  had  been  previously  found  to  exist. 
When  the  balsam  has  hardened  the  coal  may  be  taken  ofi",  and  it  will 
be  found  that  it  leaves,  fixed  upon  the  balsam,  a  thin  layer  of  silica, 
containing  perfectly  preserved  dotted  vessels,  which,  when  viewed  as 
transparent  objects,  are  nearly  as  distinct  in  their  markings  as  if 
freshly  obtained  from  a  recent  plant. 

Among  other  inferences,  derived  from  his  early  examinations,  Pro- 
fessor Bailey  draws  the  following : 

1.  That  almost  every  layer  of  coal  Is  composed  of  vegetable  matter, 
which  stilt  retains  very  distinct  traces  of  the  original  organic  struc- 
ture, and  which,  consequently,  proves  that  it  could  never  have  been 
reduced  to  a  homogeneous  pulp. 

2.  That  the  plants  which  chiefly  contributed  to  form  tho  mass  of 
the  coal  were  not  tho  ordinary  dicotyledonous  or  monocotyledonous 
plants,  but  they  more  probably  belonged  to  the  acotyledons,  among 
which  the  ferns  and  lycopodiacete  present  similar  vascular  bundles. 

»  MantoU's  MoJals  of  CretiHon,  toI.  i.  ii.  92, 
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Mr.  A,  Brongniart,  however,  has  decided,  171111  Lindley  and  other 
investigators,  to  remove  the  calamities,  the  sigillaria,  stigmara  and 
lepidodendrons  from  tho  monocotyledons,  and  group  them  with  the 
dicotyledons. 

The  presence  of  bitumen,  and  the  consequent  swelling  and  partial 
fusion  of  the  ordinary  bituminous  coal,  in  making  these  experiments, 
render  it  difficult  to  obtain,  from  that  species  of  coal,  the  tissues  in 
the  perfection  in  which  they  may  be  found  in  anthracite.* 

Oarbontzation  of  Wood. — Dr.  Mantell  has  treated  at  length  on  this 
interesting  subject  in  his  "Wonders  of  Geology."  In  a  more  recent 
work  he  remarks, — "that  the  structure  and  composition  of  a  plant 
affected  its  carbonization  there  can  be  no  doubt ;  for  in  the  same  layer 
of  stone,  [in  the  calciferous  grit  of  Tilgate  forest,]  the  stems  resem- 
bling palms,  Mndogenitea,  invariably  possess  a  thick  outer  crust  of 
coal;  while  the  stems  and  roots  of  the  ClaUtrariee, — plants  allied  to 
the  yucca,  or  dracaena, — have  not  a  particle  of  carbonaceous  matter, 
but  are  surrounded  by  a  reddish  brown  earthy  crost. 

The  nature  of  the  stratum  in  which  the  plants  were  imbedded, 
must,  of  course,  have  also  influenced  the  bituminous  fermentation. 
Vegetable  remains,  when  interposed  between  beds  of  tenacious  clay, 
by  which  the  escape  of  the  gaseous  elements,  set  free  by  decomposi- 
tion, was  prevented,  appear  to  have  been  most  favourably  situated 
for  their  conversion  into  lignite  or  coal.  Exporionoe  has  shown  that 
although  the  true  coal-measures  arc  only  found  beneath  the  saliferous 
formation  [of  England],  the  production  of  good  combustible  coal  is 
not  necessarily  restricted  to  any  period  or  series  of  strata;  but  may 
occur  wherever  the  local  conditions  were  favourable  to  the  complete 
bitaminization  of  beds  of  vegetable  matter.  In  fact,  the  productive 
coal-fields  of  Buckeburg,  in  Hanoverj  are  situated  in  deposits  of  tho 
Wealden  epoch."t 

Coniferous  Fossil  Wood  in  the  newer  coal  formation  of  Nova 
Seotia. — For  a  knowledge  of  these  fossil  trees  we  are  indebted  to 
Mr.  Dawson.  According  to  his  relation,  at  a  particular  level,  in  the 
lower  part  of  the  newer  coal  strata,  calcareous  petrifactions  of  coni- 
ferous wood  are  very  abundant,  in  some  instances  appearing  to  have 
belonged  to  extensive  rafts  of  drift-wood.  A  bed  of  sandstone,  con- 
taining one  of  these  petrified  rafts,  is  well  exposed  on  the  shore 
between  Cape  Malagash  and  Wallace  Harbour,  and  is  there  asso- 
ciated with  a  bed  of  gypsum,  and  a  thin  layer  of  limestone  containing 
a  few  marine  shells  of  species  found  in  the  lower  carboniferous  rocks. 

In  the  bed  of  coniferous  wood  at  Malagash,  the  structure  of  many 
of  the  trunks  has  been  very  perfectly  preserved;  and  slices  exhibit, 
very  distinctly,  polygonal  discs  on  the  walls  of  the  cells,  like  those 
of  the  genus  Arauaaria.  On  comparing  them  with  others  from  dif- 
ferent parts  of  Nova  Scotia,  and  New  Brunswick,  Mr.  Dawson  found 
that  the  species  of  coniferous  trees  most  abundantly  found  in  the  coal 
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formation  of  Pictou  and  Cumberland  counties  have  the  structure  of 
Araucarian  pines.  On  the  weatliered  ends  of  trunks  of  Arancaria, 
in  the  sandstones  at  Pictou  and  near  Wallace,  rings  of  growth  are 
often  very  apparent.  In  some  instances,  the  layers  of  yearly  growth 
having  separated  in  the  progress  of  decay,  aa  is  often  seen  in  recent 
wood,  they  have  left  vacant  spaces,  occupied,  iu  the  fossils,  by  cal- 
careous spar.  In  a  transverse  slice  the  rings  of  growth  can  easily 
be  seen  by  the  nated  eye.  Thoy  do  not  exceed  in  width  those  of 
vigorous  individuals  of  many  recent  coniferous  species,  but  their 
limits  are  much  less  distinctly  marked  than  in  any  coniferse  now 
growing  in  this  climate. 

It  is  perhaps  worthy  of  notice,  that  the  alteration  effected  from  the 
original  structure  of  these  calcareous  fossils,  consists  merely  in  the 
filling  up  of  the  cavities  of  the  celJs  with  carbonate  of  lime,  and  in 
the  carbonization  of  their  walls.  When  fragments  are  exposed  to 
the  action  of  diluted  hydrochloric  acid,  the  calcareous  matter  is  re- 
moved, and  a  flexible  carbonaceous  substance,  retaining  the  form  of 
the  fragment,  remains.  This  residual  woody  matter  burns  like  touch- 
■wood,  and  leaves  a  very  little  vihite  ash. 

Coniferous  wood  is  not  unfrequent  in  the  nodules  of  iron-stone,  in- 
cluded in  the  great  coal-bed  at  the  Albion  mines.  More  rarely  they 
afford  fragments  with  the  structure  of  atigmaria. 

Stigmaria.  At  the  extremity  of  Malagash  Point,  Mr.  Dawson  dis- 
covered in  a  bed  of  shale,  a  fossil  stump  of  a  tree,  having  connected 
with  it,  roots  with  regular  scars  like  stigmaria.  A  portion  of  one  of 
the  main  roots,  ten  inches  in  length,  was  seen  to  be  attached  to  the 
stump,  and  other  portions  appeared  in  the  surrounding  clay.  The 
trunk  exhibited  an  external  coaly  envelope  or  bark  irregularly  cor- 
rugated: its  stony  cast  showed,  indistinctly,  alternate  smooth  and 
rough  vertical  stripes,  and  internally  it  possessed  an  eccentric  core, 
probably  corresponding  with  that  of  the  roots,  and  having  large 
transverse  prominences,  whii-h  appeal  to  ha^  o  been  connected  with 
fibres  or  bundles  of  vessels,  whoso  lemams  extend  onwai'd  and  down- 
ward through  the  outer  pait  of  the  cast 

Artisia  or  Stembergia  Fragments  of  plants  of  this  genus  are 
frequently  found  in  the  sandstones  of  the  Pictou  coal  field;  usually 
in  beds  which  also  contain  culamttt),  They  aie  in  the  state  of  stony 
casts,  always  invested  with  a  thin  baik  oi  coating  of  lignite,  whose 
outer  surface  is  smooth  and  without  transverse  wiinklc*.  Mr.  Daw- 
son saw  none  with  any  trace  of  loots,  leaves,  or  fiuit  or  even  of  a 
conical  termination:  all  were  cylindrical  fragments,  and  so  similar 
in  their  markings,  that  they  may  have  belonged  to  one  species. 

Transversely  ridged  stems,  of  a  character  very  different  from  the 
above,  are  occasionally  found  in  the  carboniferous  beds  of  this  pro- 
vince. They  are  stony  easts,  having  irregular  and  often  large  trans- 
verse markings,  and  enclosed  in  a  thick  coat  of  lignite  or  fossil  wood. 
Transverse  sections  showed  cellular  tissue  apparently  with  medullary 
rays,  and  much  resembling  the  wood  of  coniferse.  These  last  are 
referred  to  casts  of  the  pith  of  trees.     Those  previously  mentioned 
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apparently  belonged  to  a  plant  having  a  very  large  pitli  and  a  com- 
paratively thin  woody  envelope — in  short  a  gigantic  rush-like  plant, 
perhaps  leafless  and  nearly  cylindrical,  like  some  modern  species  of 
I'uncus.*  In  this  view  Mr.  Bunbury  fully  concurs,  and  recommends 
an  adherence  to  the  name  Artisia  given  to  these  bodies,  rather  than 
that  of  Sternhergia,  -which  name  belongs  to  a  genus  of  recent  plants 
very  different  from  these  fossila.f 

Uoal  vegetation  of  Frostburg  in  Maryland. — There  are  some  details 
of  the  fossil  forms  at  the  Prostburg  mines,  deserving  note,  in  an  arti- 
cle in  the  Quarterly  Journal  of  the  Geological  Society  of  London,  in 
May,  1846,  by  Mr.  Eunbury.  These  beautiful  plants  are  figured 
and  named  as 

1.  Pecopteris  emarginata.   [Diplazites  emarginatus  o^  Goppert?] 

2.  Pecopteris  elliptica. 

Z.  Danieites  aspUnioides.    (Goppert.) 
With  these  fossil  ferns  Mr.  Bunbury  describes  the  following  less 
rare,  plants,  which  are  collected  at  Prostburgh  by  Mr,  Lyell. 

4.  Neuropteris  cordata — very  abundant,  and  certainly  identical 
with  the  English  plant. 

5.  N gigantea  ? 

6.  Gyclopterii  f 

7.  Pecopteris  arloreseens, 

8.  P abbreviata. 

9.  P (?) 

10.  Lepidodendron  ietragonum. 

11.  L aculeatum. 

12.  L {f)  resembling  in  its  markings  the  Sigillaria  menardi 

of  Brongniart. 

13.  Sigillaria  reniformisf 

14.  Stigmaria  fieoides. 

15.  Asterophyllitea  foliosa. 

16.  A tubereulata? 

17.  A equisetiformis  ? 

18.  A undescribed,  but  said  to  he  found  in  the  "middle 


coal,"  near  Manchester. 

19.  Artisia f 

20.  Calamites  nodosua. 

21.  0 duUusf 

Mr.  Bunbury  remarks  that  the  very  striking  similarity  between 
the  coal  plants  of  North  America  and  those  of  Europe  makes  it  pro- 
bable that  a  similar  kind  of  climate  also  existed  in  both  countries  at 
that  era ;  and  whatever  conclusions  we  may  arrive  at,  in  relation  to 
the  carboniferous  period  in  the  one  continent  seems  equally  applica- 
ble to  the  other.  Nothing,  he  continues,  that  has  yet  been  ascer- 
tained relative  to  the  coal  formations  of  either  continent  seems  at  all 

*  Diwson  on  Nova  Sootia  Cod  plants.     Quavterly  Joarn.  Gsol,  Soc.  London,  May,  1846, 
r,  1S3, 
f  Bunliurj,  Ibid.,  p,  138,    Also  Mr.  Dawes,  on  Sternbcrgiffi,  Ibid.,  p.  IS9. 
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inconsisteKt  with  the  suggestion  of  Mr.  Lyell,*  touching  the  climate 
of  the  period  in  question, 

This  view  is,  that  the  climate  was  then  charactcrizoiJ  hy  excessive 
moisture ;  by  a  mild  and  steady  temperature,  and  the  entire  absence 
of  froat ;  but  perhaps  not  by  intense  heat.  It  is  admitted,  indeed, 
that  our  materials  for  the  foundation  of  this  theory  are  perhaps 
somewhat  scanty ;  being,  chiefly,  the  general  character  of  luxuriance 
of  the  carboniferous  vegetation ;  the  great  abundance  of  ferns :  and 
the  presence  of  large  leaved  monocotyledonua  plants  of  a  tropical  or 
sub-tropical  aspect ;  for  with  regard  to  the  sigillariEe,  stigmarise, 
aster ophyllites,  calamites,  &c.,  their  real  affinities  are,  he  thiaka,  too 
doubtful  to  allow  us  to  found  any  arguments  on  them. 

That  extreme  heat  is  not  necessary  to  the  existence  of  a  very 
luxuriant  and  quasi-tropical  vegetation,  is  sufficiently  clear  from  Mr. 
Dai'win's  interesting  observations  on  Chiloe  and  other  islands  of  the 
southern  temperate  zone.f  Chiloe,  situated  in  the  42d  degree  of 
south  latitude,  enjoying  little  summer  heat,  and  subject  to  perpetual 
rains  and  mists,  is  covered,  as  he  states,  with  forests  of  extraordi- 
nary density,  and  the  luxuriance  of  the  vegetation  is  such,  that  it 
reminded  him  of  Brazil.  Large  and  elegant  ferns;  parasitical 
monocotyledonous  plants,  and  arborescent  grasses,  reaching  to  the 
height  of  thirty  or  forty  feet,  are  abundant.  Indeed,  in  the  southern 
hemisphere  generally,  owing  to  the  equable  climate  produced  hj  the 
great  proportional  extent  of  sea,  tropical  forms,  both  of  vegetable 
and  animal  life,  range  much  farther  from  the  equator  than  in  our 
hemisphere.  It  appears  very  probable  that  the  climate  of  the 
northern  temperate  zone,  during  the  epoch  in  which  the  coal  mea- 
snrea  were  formed  may  have  been  similar  to  that  now  existing  in 
Chiloe  and  the  adjoining  parts  of  South  America. 

Still,  considering  that  the  principal  coal-fields  of  England  are 
situated  from  13°  to  15°  farther  north  than  that  of  Prostburg,  the 
close  resemblance  of  their  vegetation  is  very  striking.  The  absolute 
identity  of  some  species  is  not  perhaps  so  remarkable  as  the  very 
great  general  similarity  of  the  whole ;  for  those  among  the  Proatburg 
plants,  which  cannot  be  satisfactorily  identified  with  the  British 
species,  are,  in  every  instance,  very  closely  allied  to  them.  We 
should  not  find  SO  great  a  degree  of  resemblance  on  comparing  the 
recent  floras  of  two  regions  separated  by  so  many  degrees  of  latitude, 
whether  in  Europe  or  North  America.  If  we  may  reason  at  all  as 
to  climate,  from  the  fossil  vegetation  of  a  country,  we  must  suppose 
that  the  climate  varied  less  rapidly  with  the  latitude  that  it  does  at 
present. 

In  concluding  this  valuable  paper,  the  writer  suggests,  that  the 
plants,  of  which  we  now  find  the  remains  embedded  in  the  carboni- 
ferous strata,  may  probably  be  but  a  very  small  proportion  of  those 
which,  at  that  time,  flourished  on  the  earth.  If,  as  seems  to  be  now 
most  generally  believed,  the  coal  beds  are  derived  from  the  vegeta- 


>y  Go  Ogle 


146  INTROOUCTION, 

tion  of  ancient  swamps  or  lakea,  existing  in  the  very  localities  now 
occupied  by  such  beds  of  coal,  ■we  could  not  expect  to  find  in  them 
the  remains  of  other  plants  than  such  as  grew  in  tbose  bogs,  or  lakes, 
or  swampy  forests,  or  immediately  around  them ;  together  perhaps 
with  some  which  might  be  washed  into  them  bj  occasional  inunda- 
tions. May  there  not  have  existed  at  the  same  time,  in  other  parts 
of  the  world,  [nay,  perhaps  at  no  very  great  distance  from  tho  car- 
boniferous regions,]  great  tracts  of  country,  indeed  whole  continents, 
in  which  the  local  circumstances  were  unfavourable  to  the  preserva- 
tion of  vegetable  remains,  and  of  which,  conseqaently,  the  flora  is 
wholly  lost  to  us? 

I  tliinl:,  therefore,  that  we  ought  to  proceed  with  great  caution  in 
theorizing  with  respect  to  the  vegetation  and  climate  of  the  carbo- 
niferous era.  I  believe  that  the  preponderance  of  ferns  in  the  flora 
of  the  coal  measures,  together  with  the  other  characteristic  of  the 
fossil  vegetation  of  that  period,  affords,  to  a  certain  degree,  good 
evidence  respecting  the  climate  of  those  particular  regions  in  which 
the  coal  measures  occur ;  but  we  should  not  be  justified  in  extending 
our  inferences  farther.  Those  parts  of  Europe  and  North  America, 
in  which  the  coal-fields  were  accumulated,  may  have  existed,  at  that 
time,  in  the  state  of  islands,  like  those  of  tho  present  Pacific  ocean : 
but  it  would  be  rash  to  infer,  as  M.  A.  Brongniart  seems  disposed  to 
do,  that  no  extensive  continents  at  that  time  existed  in  any  part  of 
the  globe.  If  in  all  departments  of  geology,  it  is  necessary  to  ad- 
vance with  caution,  and  to  avoid  dogmatism  and  rash  generalizations, 
it  is  more  especially  necessary  in  the  department  of  fossil  botany, 
where  so  much  of  the  evidence  we  possess  is  fragmentary  and  imper- 
fect.* 

MISCELLANEOUS    NOTES    AS   TO    COAL   AND   POSSIL    VEGETATION. 

In  continuation  of  this  subject,  we  proceed  to  advert  to  the  results 
of  some  observations  which  have  been  made  of  late  years  by  indi- 
vidual naturalists.  Were  we  to  incorporate  in  this  work  the  facts, 
theories,  and  specuJations  which  have  been  discussed  at  different  times 
on  the  coal  subject,  we  should  occupy  at  least  an  entire  volume. 
There  are  many  excellent  treatises  embracing  these  topics,  which 
the  reader,  if  seeking  more  information,  may  consult  to  advantage. 
The  few  notes  we  add  here  are  inserted  with  little  regard  to  classifi- 
cation. 

The  discovery,  in  1839,  during  the  progress  of  excavating  a  part 
of  the  route  of  the  Manchester  and  Bolton  Kailway,  within  the  limits 
of  the  Lancashire  coal-field,  of  numerous  fossil  trees  of  the  family 
sigillaria,  standing  in  a  vertical  position,  with  their  roots  embedded 
in  a  thin  coal  seam,  gave  rise  at  the  time  to  much  discussion.  Mr. 
Hawkshaw  described  these  trees  in  two  communications  to  the  Geolo- 
gical Society. t     These  trunks  were  wholly  enveloped  by  a  coating 
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of  friable  coal,  varying  from  one-quarter  to  three- quart  era  of  an  inch 
in  thickness.  Their  internal  casts  consisted  of  shale,  traversed 
beneath  the  place  of  the  bark  by  irregular  longitudinal  flutings,  less 
than  one-quarter  of  an  inch  broad  and  about  two  inches  apart. 

Mr.  Bowman  communicated  a  paper  on  the  same  subject.  He  13 
opposed  to  the  drift  theory  in  aecoimting  for  coal  beds,  becanse  tliey 
would  have  been  intermixed  with  more  earthy  matter  than  is  now 
proved  to  be  the  case  in  coal;  and  because  they  could  not  have  main- 
tained that  singular  uniformity  of  thickness  and  character  through- 
out so  many  square  miles,  and  such  extensive  areas  that  we  find  pre- 
vails in  the  coal  measures ;  as  an  instance  of  which  the  author  cites 
the  thin  seam  below  the  Gannister  or  Rabbit  coal,  which  extends  la 
a  linear  direction  thirty-five  miles.  It  is  much  more  rational  to 
suppose,  that  the  coal  has  been  formed  from  plants  which  grew  on 
the  areas  now  occupied  by  the  seams ;  that  each  successive  race  of 
vegetation  was  gradually  submerged  beneath  the  level  of  the  water, 
and  was  covered  up  with  sediment,  which  accumulated  till  it  formed 
another  dry  surface  for  the  growth  of  another  series  of  trees  and 
plants,  and  that  these  submergences  and  accumulations  took  place 
as  many  times  as  there  are  seams  of  coal  within  the  confines  of  each 
hasin. 

Mr.  Bowman  proceeds  to  the  examination  of  the  phenomena  pre- 
sented by  the  fossil  trees  discovered  in  the  railroad  excavations  above 
referred  to  by  Mr.  Hawkshaw.  He  describes,  generally,  the  mark- 
ings on  the,  internal  casts  of  the  trees.  The  only  indications  of  scars 
which  he  could  find,  his  practised  eye  recognized  to  be  those  of  a 
sigillaria. 

From  a  careful  consideration  of  the  phenomena  presented  by  the 
fossils,  the  author  is  convinced  that  they  stand  where  they  originally 
flourished ;  that  they  were  not  succulent,  but  dicotyledonous,  hard- 
wooded,  forest  trees  ;  and  that  their  gigantic  roots  were  manifestly 
adapted  for  taking  firm  hold  of  the  soil ;  and,  in  conjunction  with  the 
swollen  base  of  the  trunks,  to  support  a  solid  tree  of  large  dimen- 
sions, with  a  spreading  top. 

With  reference  to  fossil  trees  in  general,  and  especially  to  those 
near  Manchester,  Mr.  Bowman  proceeds  to  show ;  1st,  that  they  were 
solid,  hard-wooded,  timber  trees,  in  opposition  to  the  common  opinion 
that  they  were  soft  or  hollow ;  2d,  that  they  originally  grew  and  died 
where  they  have  been  found,  and  consequently  were  not  drifted  from 
distant  lands ;  and  3d,  that  they  became  hollow  by  the  decay  of  their 
wood  from  natural  causes,  similar  to  those  still  in  operation  in  tropi- 
cal countries,  and  were  afterwards  filled  with  inorganic  matter,  pre- 
cipitated from  water. 

The  author  states  his  reasons  for  believing  that  these  were  solid 
timber  trees.  In  soft  monocotyledonous  trees,  their  stems  never  ex- 
pand laterally,  but  are  as  thick  when  only  a  few  years  old,  and  a  foot 
high,  as  when  they  attain  the  height  of  sixty  or  one  hundred  feet. 
Their  roots,  also,  instead  of  being  massive  and  forking,  generally 
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present  a  dense  assemblage  of  straight,  succulent  fibres,  like  those  of 
an  oaion  or  a  hyacinth. 

Mr.  Bowman  then  combats  tbe  view  generally  entertained,  that 
fossil  stems,  with  perpendicular  furrows,  as  in  the  sigillaris,  were 
succulent  or  hollow  plants.  He  stowed  by  specimens  of  recent  dico- 
tyledonous wood  from  New  Zealand,  that,  both  upon  the  bark  and  on 
the  naked  wood,  longitudinal  ribs  and  furrows,  as  regular  as  those  on 
sigillarise,  were  displayed ;  proving,  therefore,  that  these  characters 
are  not  incompatible  with  a  dicotyledonous  structure.  By  sliced  and 
polished  specimens  of  the  bark  of  one  of  these  fossil  trees,  he  showed 
evidence  of  coniferous  structure,  proving,  also,  farther,  their  dico- 
tyledonous character.  We  note  this  decision  with  the  more  particu- 
larity, since  M.  Brongniart  at  the  same  time  had  asserted  that 
"  no  wood  of  dicotyledonous  plants,  properly  speaking,  have  been 
found  in  the  coal-fields,"*  but  has  sinco  materially  changed  hia  views 
on  that  point. 

The  roots  of  these  trees  are  fixed  in  what  ia  now  a  seam  of  coal 
nine  inches  thick.  Mr.  Bowman  infers  that  one  hundred  years  must 
be  the  minimum  of  time  which  would  be  required  for  the  production, 
of  the  vegetable  matter  out  of  which  the  nine  inches  of  coal  were 
produced ;  and  he  estimates  that  the  thickness  of  the  solid  coal  is 
equal  to  about  one-third  that  of  the  vegetable  matter  out  of  which  it 
was  produced. f 

An  instance  very  similar  to  this  was  detailed  by  Mr.  Witham,  in 
a  communication  to  the  Philosophical  Magazine,  entitled,  "  On  the 
vegetation  of  the  first  period  of  the  world,  during  the  deposit  of  the 
transition  and  coal  series."  The  author  illustrates  by  a  diagram  the 
fossil  stems  of  sigillaria,  which  occur  beneath  the  main  seam  in  the 
great  Newcastle  coal-field,  at  one  hundred  and  fifty  yards  beneath 
the  surface. 

The  fossil  plants  stand  erect  in  the  sandstone,  their  roots  being 
imbedded  in  the  ten  inch  seam  of  coal  below.  "  These  stems,  [as 
shown  in  the  figure,]  are  truncated  after  passing  through  the  sand- 
stone, and  are  lost  in  the  main  coal  seam ;  leaving  room  to  believe 
that  they  may  have  formed  part  of  this  combustible  mass  or  bed." 
The  saginarife,  the  stigmariee,  and  the  calamites,  he  observes,  do  not 
appear  to  have  been  sufficiently  strong  to  have  resisted  the  force  of  a 
current  of  water,  hut  are  placed  horizontally,  J 

Position  occupied  by  8igillarisB. — The  trunks  of  these  trees  are 
found  both  in  the  floor  and  the  roof  of  coal  seams ;  their  position  com- 
monly being  the  upper  part  of  the  coal  and  the  lower  part  of  its  roof. 
The  sigillariEe  are  arranged  by  M.  A.  Brongniart  among  the  conifera ; 
by  Dr.  Lindley  under  the  name  of  caulopteris,  and  by  Count  Stern- 
berg as  syringodendrons.  Some  discussion  and  much  new  light  have 
arisen,  and  it  seems  nearly  settled  that  the  numerous  tribe  of  sigil- 
lariie  are  to  he  removed  altogether  from  the  arborescent  ferns  to  the 

•  Hiatoirfl  flea  Vegetaux  Foaailes. 

■f  Proceedhigs  Cool.  Soo.  London,  Vol,  ni.  p.  270. 

X  Phil.  Mag.  Jiinuaiy,  1630. 
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<licotjledoii  family.  M.  Brongniart  has  been  able  to  take  tbe 
ineasurement  of  one  of  these  stems,  ivhich  was  horizontally  extended 
to  the  distance  of  more  than  forty  feet ;  but  has  rarely  had  opportu- 
nity to  examine  their  height,  their  general  form,  and  their  mode  of 
termination,  on  a  large  scale,  in  the  mines. 

In  Pennsylvania  we  have  had  some  favourable  opportunities  for 
observing  and  illustrating  the  position  of  enornious  trunks  in  the  an- 
thracite mines.  The  Transactions  of  the  American  Philosophical 
Society  contain  a  memoir  on  the  fossil  stems  of  large  trees  belonging 
to  the  family  of  aigillaria,  which  occur  both  in  the  roof  and  floor  of 
a  coal  seam  in  Dauphin  county.*  They  consist  of  several  species 
o£  these  trees,  which  are  displayed  in  a  very  interesting  manner 
upon  the  nearly  vertical  walls  of  the  vein  for  several  hundred  feet  in 
length. 

The  Floor. — As  usual  in  Pennsylvania,  the  "bottom  slate"  con- 
sists of  indurated  clay  and  shale,  more  or  less  laminated.  This  lami- 
nation, it  may  be  observed,  is  principally  due  to  the  flattened  sheets 
of  enormous  aigillaria.  Very  few  of  these  eompvesseA  trunks  are  of 
a  less  diameter  than  two  feet;  many  of  them  are  three  feet;  several 
are  four  and  four  feet  and  a-half  wide,  and  one  specimen  is  at  least 
five  feet  broad  in  its  flattened  diameter.  More  than  a  hundred  of 
these  are  exhibited  in  the  drawing  which  illustrates  the  paper  referred 
to.  Tbe  coal  seam  had  not  at  the  time  commenced  to  be  worked; 
and  as  its  position  was  approaching  to  vertical,  the  gallery  of  explo- 
ration was  conducted  longitudinally  along  it,  having  the  floor  on  the 
right  hand  and  the  roof  on  the  left.  Consequently,  although  several 
hundred  feet  in  length  of  walls  were  exposed  on  either  side,  the  height 
denuded  was  comparatively  limited,  and  afforded  little  chance  for 
determining  the  length  of  the  trunks.  In  no  instance  was  the  area 
of  excavation  sufficiently  extensive  to  exhibit  either  extremity  of 
these  gigantic  stems,  notwithstanding  that  many  of  them  are  inclined 
in  such  a  position  as  to  be  exposed  for  thirty,  forty,  and  fifty  feet  of 
their  length,  without  much  apparent  diminution  or  tapering  upwards, 
and  are  perfectly  straight. 

The  Hoof. — This  is  the  north  or  hanging  wall  of  the  vein,  and 
consists  of  coarse  siliceous  conglomerate  of  white  quartz  pei)bles. 
Between  it  and  the  coal,  and  emhosaed,  as  it  were,  upon  the  surface 
of  the  pudding  stone,  is  a  very  thin  coating  of  clay  slate,  and  an  ex- 
traordinary assemblage  of  prostrated  trunks  of  sigillarize.  In  diameter 
they  are  much  smaller  than  those  of  the  species  which  form  the  .floor. 
Instead  of  being  straight  like  them,  these  are  bent  or  curved,  and 
some  of  them  appear  to  be  dichotomous,-  and  to  possess  the  charac 
ters  of  S.  eUgans.  Such  is  the  scale,  as  regards  height,  of  these 
trees,  that  the  extent  of  cleared  space  was,  as  in  the  floor,  inadequate 
to  elucidate  their  entire  development  at  any  point  or  in  any  in- 
stance. 

3.  Amor.  I'bil.  Soc,  Vol,  IX.  pa.-l  II.,  1813. 
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One  specimen,  althongh  laid  bare  for  a  length  of  more  tlian  fifty 
feet,  showed  no  signs  of  either  termination,  and  looked  as  if  it  might 
have  extended  thirty  or  more  feet  further.  Another  exhibited  sixty- 
five  feet  in  length,  of  a  flexuoua  stem,  which,  apparently,  extended 
at  least  thirty  feet  beyond.  A  third,  the  most  interesting  of  the 
group,  showed  at  its  base  what  obscurely  seemed  to  be  the  root. 
Near  this  base  the  stem  was  about  two  feet  and  a  half  in  diameter. 
Forty  feet  up  the  trunk  it  measured  two  feet  broad,  and  continued 
in  about  this  rate  of  diminution  as  far  as  it  was  traced.  Seventy 
feet  in  length  of  this  specimen  occur  above  the  level  of  the  floor  of 
the  gallery.  It  was  followed,  by  direction  of  the  author,  several  feet 
further,  below  the  floor,  and  in  all  was  perhaps  from  eighty  to  one 
hundred  feet  high  when  growing ;  but  of  this,  and  of  the  character  of 
tliat  superior  termination,  we  have  no  present  knowledge.  It  was 
covered  with  a  bark  of  anthracite,  about  half  an  inch  to  three  quar- 
ters or  more  thick.     The  interior  cast  consisted  of  shale  or  fire  clay. 

On  applying  to  this  interesting  illustration  of  the  ancient  flora, 
Mr.  Logan's  views  as  to  the  universal  presence  of  the  stigmarite  in 
the  argillaceous  floors  of  coal  seams,  and  of  their  absence  in  the  roofs, 
it  was  found  that  in  this  instance,  where  a  surface  of  seven  or  eight 
thousand  feet  had  been  recently  denuded,  stigmarife  were  rare.  Only 
two  well  defined  specimens,  but  of  small  size,  were  observed.  One 
of  these  was  seen  in  the  roof  above  the  coal ;  the  other  in  the  floor, 
below  it :  but  detached  leaves  were  abundant  in  the  lower  shale.  Six 
other  species  of  fossil  plants  were  observed  in  the  roof,  and  seventeen 
species  in  the  floor.*  As  usual  in  the  coal  seams  of  this  country,  a 
remarkable  contrast  appears  in  the  condition  of  the  roof  and  floor. 
While  the  appearance  of  the  floor  attested  the  state  of  tranquillity 
under  which  the  mud  of  the  ancient  surface  had  accumulated,  and 
the  pressure  that  had  flattened  those  enormous  stems  of  sigillari^e 
upon  which  the  coal  appears  to  be  based,  the  roof,  on  the  contrary, 
exhibits  the  usual  indication  of  violent  action  of  the  waters,  in  the 
rolled  fragments  of  subjacent  rocks,  and  in  the  prostration  and  drift- 
ing of  gigantic  trees,  such  as  we  have  described  above. t 

A  few  of  these  prostrate  trees  are  very  imperfectly  represented, 
as  regards  scale  and  details,  in  the  following  figure,  which  has  been 
reduced  from  a  very  elaborate  drawing. 


USUAL   POSITION   OF    STIGMARIJE,    IM    THE   PLOORS    OF    COAL    BEDS. 

The  existence  of  beds  of  Stigmaria,  in  the  slate  and  fire  clay  which 
;o  generally  form  the  strata,  upon  which  coal  seams  repose,  has  been 
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pointed  ont  bj  various  persons;  in  particular  hj  Mr.  Logan,  who 
fownd  it  to  hold  good  in  the  coal-fields  of  both  the  European  and 
American  continents.  It  is  due  to  earlier  observers,  however,  to  state 
that  this  fact  had  long  since  been  noticed  by  Mr.  Martin,  Dr.  McCul- 
loch,  and  others,  including  numberless  working  minera. 

In  a  communication  to  the  Eritiab  Association  by  Mr.  Binney,  in 
1842,  it  appears  that  the  workmea  in  the  principal  coal-fields  in 
England,  more  especially  that  of  Lancashire,  regard  the  presence  of 
stigmaria  as  a  favourable  evidence  of  the  vicinity  of  coal. 

Alt  thefloors,  with  the  exception  of  one  rock  floor,  in  the  Lan- 
cashire region,  from  the  thin  coal  seams  in  the  Ardwick  limestone, 
to  the  two  seams  in  the  Millstone  Grit,  a  thickness  of  near  sixteen 
hundred  yards,  contain  Stigmaria  ficoides.  All  the  fifteen  floors  of 
the  Manchester  coal-field  contain  them ;  and  at  least  sixty-nine  beds 
in  the  middle  and  lower  divisions  of  the  Lancashire  field. 

He  adds,  [a  fact  we  great!y  doubt,]  that,  in  all  instances  of  true 
fiooTB,  the  stigmaria  occurs  without  any  intermixture  of  other  plants. 

Sir  Henry  T,  De  la  Beche  corroborated  the  former  portion  of  this 
Statement  as  regards  Grlamorgan shire,  Somersetshire,  Yorkshire, 
Scotland,  and  Ireland;  and  said  that  he  had  never  seen  a  workable 
coal  bed  which  did  not  bear  out  Mr.  Binney'a  ooneluaions. 

Mr.  Logan  showed  that  below  every  regular  seam  of  coal,  in  South 
Wales,  [and  nearly  100  are  known  to  exist  there,]  is  constantly 
found  a  bed  of  clay,  so  well  known  to  the  collier,  that  he  considers 
it  an  essential  accompaniment  of  the  coal;  and  only  where  it  ceases, 
does  he  give  up  his  expectation  of  finding  coal. 

These  beds  are  moat  strongly  marked  by  containing  innumerable 
specimens  of  Stigmaria  ficoides.  The  stems  of  this  plant,  which  are 
nsually  of  considerable  length,  are  said,  by  Mr.  Logan,  to  lie  always 
parallel  to  the  plane  of  the  bed,  and  nearer  to  the  top  than  to  the 
bottom.  Portions  of  the  stem  of  the  Stigmaria  are  found  in  other 
parts  of  the  coal  measures,  hut  it  is  only  in  the  underclay  that  the 
fibrous  processes  are  attached  to  the  stem,  or  are  associated  with  it.* 
The  same  rule  appears  to  hold  good  in  the  coal  formation  of  Nova 
Scotia,  New  Brunswick,  and  the  United  States. 

With  regard  to  the  specific  plant  whose  remains  have  chiefly  con- 
tributed to  form  our  coal  seams,  different  views  have  been  advocated 
at  times,  by  naturalists.  Without  assenting  to  the  doctrine,  "  that 
each  bed  of  coal  is  an  ancient  Stigmarise  bog,f  we  think  that  many 
other  plants  united  to  make  up  the  mass,  and  that  the  predominant 
character  of  these  may,  in  great  measure,  be  inferred  from  an  inspec- 
tion of  the  shales,  slates,  clays,  and  sandstones,  which  occur  in  close 
contact  with  the  coal  itself.  In  Pennsylvania  we  have  had  abundant 
opportunity  of  observing  coal  seams,  whose  roofs  and  floors  were 
crowded  with  sigillaria,  and  showed  hut  rarely  the  traces  of  Stigmaria, 
or  of  those  forms  which  are  now  ascertained  to  be  the  roots  of  the 

«  Proceedings  Gcol.  Soc.  London,  Vol.  III.  p,  2T5. 

■\  Proceedings  ol'  the  American  PhUosopblool  Society,  May,  1B43,  p.  182. 
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Sigillaria  itself.  In  other  eases,  tbe  prevailing  plants  of  the  stales, 
on  which  the  coal  rested,  appeared  to  bo  StigmariEe ;  while  the  roof 
contained  chiefly  Sigillaria;,  and  Lycopodiaeete,  On  the  whole  ■we 
were  at  one  time  quite  inclined  to  adopt  the  view  of  M.  Brongniart, 
that  the  mass  of  coal  vegetation  was  more  likely  to  have  been  de- 
rived from  Sigillariffi  than  from  Stigmarise.  The  great  number  of 
leaves  he  observes  which  the  Sigillaria  bore  along  their  whole  length, 
and  which  evidently  were  disarticulated,  and  had  fallen  to  the  then 
surface  of  the  earth,  announce  a  life  of  long  duration,  and  a  growth 
which  required  a  considerable  lapse  of  time.* 

On  thing  appears  to  be  pretty  certain, — that  the  coal-fields  exhibit 
alternate  intervals  of  repose  and  of  energetic  action  by  currents  of 
water — in  other  words,  of  a  series  of  epochs  of  dry  land  and  of  inun- 
dation. These  evidences  testify  that,  after  long  periods  which 
favoured  the  quiet  growth  and  accumulation  of  masses  of  vegetable 
matter,  they  were  abruptly  terminated  ;  and  that  this  state  of  things 
was  succeeded  by  overwhelming  currents,  which  prostrated  the  forests 
of  Sigillarise  or  arborescent  ferns ;  rooted  in  the  ancient  surface,  and 
covered  them  with  a  debacle  derived  from  older  formations,  and 
■which  we  now  recognize  under  the  term  conglomerates. 

During  an  investigation  of  the  coal  beds  of  Dauphin  county,  in 
Pennsylvania,  we  had  ample  means  of  observing,  at  leisure,  these 
facts :  and  it  was  seen,  that  while  the  floor  of  every  coal  scam  con- 
sisted of  shale,  its  roof,  in  the  majority  of  cases,  consisted  of  pudding- 
stone,  whose  lower  side  ■was  impressed  and  embossed  with  enormous 
casts  of  prostrated  Sigillariie. 

Before  quitting  the  subject  of  coal  vegetation,  or  rather  that  of 
the  Sigillarise  and  Stigmarise,  whose  exuvije  are  considered  mainly 
to  form  our  coal  seams,  the  progress  of  discovery  in  regard  to  the 
real  nature  of  those  plants,  is  too  interesting  to  be  omitted  here,  M. 
Brongniart,  after  dissecting  their  stems  had  arrived  at  the  same  con- 
clusion as  Mr.  Bowman,  that  these  fossils  had  been  wrongly  classed 
with  monocotyledonous  plants,  and  from  a  comparison  between  the 
fossil  and  the  stems  of  those  recent  vegetables  which  present  the 
closest  analogy,  M.  Erongniart  concludes  "that  the  Sigillarije  con- 
stituted a  peculiar  family  of  coniferous  plants,  now  extinct,  which 
probably  belonged  to  the  great  division  of  gymnosperraous  dicotyle- 
dons. In  their  external  forms  they  somewhat  resembled  the  Gactew 
or  ^uphorbise  ;  but,  by  their  internal  organization,  they  were  more 
nearly  allied  to  Zamise  or  Gyeadese.  The  leaves  and  fruit  of  these 
trees  are  unknown,  for  no  satisfactory  connection  has  yet  been  estab- 
lished between  their  stems,  and  the  foliage,  and  seed-vessels,  with 
which  they  are  collocated."! 

But  the  most  important  discovery  yet  announced,  relates  to  the 
character  of  the  fossil  genus  Stigmaria,  which,  after  all  the  specu- 
lations to  which  its  appearance  has  given  rise,  seems  to  result  in 
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determining  it  to  belong  to,  and,  in  reality,  to  form  parts  of,  the 
Sigillaria  itself.  Instead  of  the  Stigmarise  being  aquatic  plants,  as 
it  has  been  cuatomavy  to  consider  them,  M.  Bvongniart,  author  of 
the  elaborate  Memoir  on  the  Sigillarise,  "from  a  careful  examination 
of  the  internal  structare  of  the  Stigmarise,  contended  that  they  were 
not  aqiMtie  plants,  but  the  roots  of  the  SigillariEe;  the  central  a.xi^, 
or  cylinder,  bearing  a  close  analogy  in  ovganization  to  the  stems  of 
those  trees." 

"  This  opinion  of  the  eminent  French  savant,  has  been  confirmcil 
by  the  discovery,  near  Liverpool,  in  coal  strata,  of  an  upright  trunk 
of  a  Sigillaria,  nine  feet  high,  with  its  roots  eight  or  nine  feet  in 
length,  still  attached  and  extending  in  their  natural  position,  Th>.Be 
roots  are  undoubted  StigmariBe  of  the  usual  species,  S.  ficoides  ;  and 
the  radicles,  formerlt/  considered  leaves,  are  spread  out  in  all  direc- 
tions, to  the  extent  of  several  feet.* 

The  existence  both  of  Ooniferse  and  Oycade^,  -which  heretofore 
had  been  doubted,  in  the  coal  measures  of  the  former  world,  is  no\V 
established  safciaf actor ilj.  M.  Alex.  Von  Humboldt  assures  us  that 
the  Coniferse  have  not  only  relationships  with  the  Cupuliferie  and 
the  Betulinete,  hy  the  side  of  which  we  encounter  them  in  the  brown 
coal  formation,  but  they  are  further  connected  with  the  Lycopoditie. 
The  family  of  the  sago-like  Cycadefe  approaches  the  palms  in  exter- 
na! appearance  whilst  agreeing  essentially  with  the  Coniferese  in 
the  structure  of  the  flowers  and  fruit.  In  the  coal  measures  of 
Nova  Scotia,  fossil  Comferse  are  very  abundant,  as  Mr.  Dawson  has 
shown-t 

Since  the  statement  of  Mr,  Binney,  respecting  the  two  fossil  trees 
with  marked  roots  resembling  Stigmaria,  which  were  discovered  at 
St.  Helens  in  Lancashire,  Mr.  Dawson  has  described  numerous  cor- 
responding instances  in  the  coal-shales  of  Nova  Scotia,  and  Mr. 
Bunbury  states  that  the  symmetrical  quincuncial  arrangement  of  the 
scars  in  the  Nova  Scotia  specimens,  the  presence  of  the  eccentric 
axis,  and  the  general  appearance  of  the  fossils,  leave  no  doubt  that 
they  are  referable  to  the  supposed  genus  Stigmaria.  Dr.  Lindley, 
who  seems  to  have  been  the  first  to  hint,J  that  Stigmaria  might  pos- 
sibly be  the  root  of  Sigillaria,  compares  the  dome-like  centre  and 
radiating  arms  of  Stigmaria  with  the  roots  and  base  of  the  stem  of 
Sig.  pachydermata.^ 

Mr.  Bunbury,  in  discussing  the  progress  of  his  investigation  into 
the  character  of  these  remarkable  extinct  forms  of  vegetable  life, 
observes  that  the  similarity  of  the  vascular  tissue  of  the  Sigillarias  to 
that  of  ferns  is  not  a  sufficient  proof  of  any  real  afGnity  to  that  tribe 
of  plants,  since  Mr.  Brown  has  ascertained  that  vessels  of  a  similar 
structure,  constitute  the  whole  of  the  woody  tissue  of  Myzodendron^ 

«  Communiontion  to  the  Britiaii  Aseociotiou,  IS43,  tj  Mr.  Bionej. 
+  eoartei'Iy  Jour.  Gaol.  Soo.of  London,  May,  18i6. 
%  Pflnny  Cyelopadia,  avl.  Coal  planla,  1E37. 
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a  genua  of  parisitieal  flowering  plants,  allied  to  the  misletoe,  and 
totally  dissimilar  to  ferns.* 

A  very  satbfactory  and  characteristic  specimen,  showing  trnques- 
tionabiy  that  the  Stigmaria  is  the  root  of  the  Sigillaria,  has  lately 
been  brought  to  light  from  the  Victoria  pit  at  Dunkinfield,  in  the 
Manchester  coal-fieid,  where,  at  the  depth  of  1000  feet,  the  iire  clay, 
in  which  the  tree  was  imbedded,  underlies  the  cannel  coal.  This 
was  first  noticed  by  Mr.  M.  Dunn,  and  has  since  been  described  by 
Mr.  Binney  ;t  and  is  now  in  the  collection  of  the  Manchester  Geolo- 
gical Society. 

The  stem  of  this  fossil  is  unquestionably  that  of  a  Sigillaria ;  ex- 
hibiting all  the  ribs,  furrows,  and  scars  of  that  genus.  It  is  four  feet, 
ten  inches  in  circumference  at  its  base.  On  the  outside  is  a  coating 
of  bright  coalj  one  third  of  an  inch  in  thickness ;  very  much  resem- 
bling that  found  on  the  S.  pachyderma.  In  every  respect,  Mr.  Bin- 
ney observes,  this  stem  resembles  the  two  trees  found  in  the  St. 
Helen's  mine,  before  alluded  to,  and  also  to  the  Dixon  Fold  trees, 
described  by  the  late  Mr.  Bowman.J 

The  roots  gradually  assume  all  the  true  characters  of  Stigmaria, 
with  depressed  areolae,  &c.,  and  have  been  traced  for  fifteen  feet ;  at 
which  distance  they  average  about  six  inches  across,  without  any 
signs  of  terminating. 

Mr.  Binney  concludes  his  description  of  these  fossil  trees  with  the 
remark,  that  it  seems  evident  that  Sigillaria  was  a  plant  of  an  aquatic 
nature,  from  the  position  of  the  St.  Helen's  trees,  which  were  found 
on  the  identical  spots  where  they  grew,  imbedded  in  a  fine  silty  clay, 
sixteen  yards  above  or  sixteen  yards  below,  or  midwa.y  between  two 
seams  of  coal. 

Sigillariw  and  Sti^marias  of  the  American  Coal-fields. — In  confir- 
mation of  the  last  named  Engiish  observers,  and  in  addition  to  those 
discoveries  previously  cited,  by  several  geologists  in  British  America 
and  the  United  States,  we  have  more  recently  bad  the  evidence  of 
many  similar  fossil  trees  in  the  Sydney  coal-field  of  Cape  Breton, 
described  by  Mr.  Brown.  § 

The  sea  cliffs  on  the  north-west  shore  of  Sydney  Harbour,  present 
an  interesting  section  of  the  coal  measures,  and  unusual  facilities  for 
observation.  Fossil  trees  are  seen  therein  at  various  levels,  but 
abundantly  in  a  stratum  of  arenaceous  shale,  lying  almost  immediately 
under  the  main  coal,  where,  within  a  space  of  eighty  feet,  eight  erect 
trunks  are  seen,  with  their  roots  and  rootlets  attached  to  tbem. 
They  all  occur  at  right  angles  to  the  planes  of  stratification,  and 
belong  to  the  same  species ;  being  evidently  young  individuals,  which 
range  from  two  to  sixteen  inches  in  diameter  only.  Mr,  Brown's 
paper  is  illustrated  by  drawings  of  these  fossils  as  they  appeared  in 

®  Mr.  Buntury  on  Stigmarise,  Quarterly  Journal  Geol.  Soc.  of  LDjidon,  Vol.  II.  p.  136. 
t  Quarterly  Journal  of  the  Seologioal  Society  of  London,  Vol.  II.  p.  S90. 
t  Tmneactions  of  the  Manchoatsr  GeolomcBl  Soeiety,  Vol.  I.  a.  112, 
I  Quarterly  Journnl  Geol.  Soo.  London,  Vol.  H.  p.  39S. 
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tlieir  native  sites.     Their  bark,  converted  into  tright  coal,  ia  very 
thin ;  it  is  marked  with  longitudinal  furrows  and  ridges. 

The  roots,  which  are  true  Stigmarise,  with  rootlets  or  [as  tLey 
generally  have  been  called]  leaves,  spreading  out  in  every  direction, 
are  about  three  inches  in  diameter  at  their  junction  with  the  stem. 
Two  of  these  roots,  ia  the  plant  figured,  have  been  followed  to  their 
terminations,  where  they  gradually  thinned  out  to  a  mere  line  in  one 
direction,  being  about  three  quarters  of  an  inch  in  width.  They  are 
generally  thickly  studded  with  tubercles,  presenting  an  imperfect 
spiral  arrangement,  and  are  covered  with  a  thin  bark,  or  coating,  of 
carbonaceous  matter. 

The  leaves  or  rootlets,  varying  in  length  from  three  to  twelve 
inches,  are  flattened;  being  much  broader  near  their  junction  with 
the  roots  than  at  any  other  point. 

An  these  circumstances  seem  sufficient  to  prove  that  Stigmarire 
andtheii'  leaves  are,  in  reality,  the  roots  and  rootlets  of  a  class  of 
trees,  allied  probably  to  the  Sigillarite. 

Oft  the  Fossil  V^egetation  of  America — by  J.  E.  Teschemacher — 
with  illustrations  in  wood.* 

An  important  source  of  information  is  presented  by  the  vegetable 
remains  existing  in  the  coal  itself;  leaving  out  of  consideration  those 
in  the  shaly  roofs  and  clayey  floors  of  the  mines.  The  Pennsylvania 
anthracites  offer  many  specimens  of  these.  What  is  termed  charcoal 
is  commonly  found  in  seams  and  crevice*  in  the  coal ;  and  in  most  of 
this,  the  vegetable  tissues,  although  carbonized,  are  in  perfect  pre- 
servation. 

Mr.  T,  proceeds  to  describe  a  series  of  coal  plants  from  Carbondale, 
in  Pennsylvania. 

He  considers  Sigtllarice  as  the  stems  of  Mliees,  observing,  "  It 
seems  to  me  almost  impossible  not  to  be  convinced,  by  the  argumenl^s 
of  Brongniart,  that  these  are  the  stems  of  the  arborescent  ferns, 
whose  leaves  are  scattered  in  such  profusion  around  them, — although 
I  am  aware  that  both  Goppert  and  Lindley  have  withheld  their  assent 
to  this  opinion." 

The  present  is  probably  the  most  fitting  place  to  allude  to  a  late 
valuable  contribution  to  our  knowledge  of  the  internal  structure  of 
fossil  plants,  in  the  work  of  A.  J.  Corda,  entitled  "  Contributions  to 
a  Flora  of  the  Ancient  Worid."t  The  following  notices,  derived 
chiefly  from  the  Journal  of  the  Geological  Society  of  London,  are 
selected  with  reference  to  their  hearing  on  the  families  of  coal  plants 
which  we  have  been  considering. 

Sigillarite.  The  author  differs  from  M.  A.  Brongniart,  respect- 
ing the  affinities  of  these  plants.  He  believes  that  the  Sigiltarise 
were  succulent  Dicotyledons,  closely  allied  to  the  recent  Euphorbia. 

The  leaves  of  the  Sigillarise  have  been  hitherto  unknown,  except 
in  the  single  instance  of  S.  lepidodendrifoUa,  as  figured  and  descv  ib  ed 
by  A.  Brogniart. 
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M.  Corda  has  discovered  the  leaves  of  S.  rhytidolepis,  whicti  bear 
a  strong  resemblance  to  those  of  iS.  le^ndodendrifolia,  and  other  spe- 
'es ;  and  it  is  very  probable  that  some  of  the  so-called  Lepidophylla, 
hich  occur  very  frequently  in  a  detached  state,  in  the  coal  forma- 
ons,  may  be  the  leaves  of  Sigillarire. 

The  author  is  of  opinion,  in  agreement  with  a  M.  A.  Brongniart, 
that  the  temperature  which  prevailed  during  the  period  of  the  coal 
formation,  was  very  high." 

It  may  he  useful  to  geologists  to  mention  also  that  the  work  of  M. 
Corda  contains  tables,  which  show  the  number  of  fossil  plants  in  each 
formation  of  the  earth,  and  the  number  of  fossil  ferns  in  proportion 
to  that  of  other  plants ;  an  enumeration  of  living  ferns,  distributed  by 
tribes,  and  according  to  the  zones  of  temperature  in  which  they 
occur ;  also  a  list  of  fossi!  ferns  by  tribes,  showing  the  proportion  of 
the  fossil  to  the  recent  species,  known  of  each  tribe :  and  a  table  enu- 
merating the  arborescent  ferns,  known  in  a  recent  and  in  a  fossil 
state,  and  also  the  Marattiaeese,  known  in  each  of  these  states,  com- 
paring them  with  the  total  number  of  ferns,  recent  and  fossil. 

As  to  the  class  of  Plants  which  form  the  Goal  Vegetation. — Ac- 
cording to  M.  Eurat,  there  are  about  three  hundred  species  of  coal 
plants  recognized ;  of  which  five-sixths  belong  to  the  cryptogamous 
vaseulaires  [vascular  cryptogamia  ?}  that  is  to  say,  to  the  ferns,  the 
ealamites  and  neighbouring  families.  These  vegetables  form  one- 
sixth  of  the  actual  existing  fiora. 

The  coal  vegetation,  which  is  remarkable  for  the  predominance  of 
the  cotyledonous  species,  is  most  analogous  to  that  of  the  esisting 
epoch  where  developed  in  certain  low  and  humid  islands  in  the 
warmest  latitudes.  The  researches  of  M.  A.  Brongniart  in  this 
vegetation,  showing  that  it  resembles  that  of  our  equatorial  regions 
in  the  abundance  of  equisetaceae,  palms  and  arborescent  ferns,  leaves 
no  doubt  respecting  the  origin  of  the  coal,  and  we  can  even  find  direct 
proofs  in  the  mechanical  analysis  of  certain  varieties. 

Goal  Shales. — We  believe  it  is  now  generally  admitted  that  nearly 
every  coal  seam  in  the  world  is  imbedded  upon  an  argillaceous  stratum, 
more  or  less  indurated,  in  every  gradation,  between  soft  fire-clay  and 
compact  slate.  These  argillaceous  beds  are  characterized  by  the 
abundant  traces  of  the  fossil  vegetable,  Stigmaria,  which  rule  is  suffi- 
ciently exact,  in  most  instances,  to  enable  the  miner,  when  engaged 
in  exploring  for  coal  beds,  to  distinguish,  with  the  aid  of  some  other 
obvious  characters,  between  the  shales  which  form  the  roof  and  the 
floor  of  those  veins,  or  what  is  commonly  termed  their  "top  slates" 
and  "bottom  slates." 

In  some  of  the  coal-fields  of  Europe,  the  "top-slates"  or  roofs  are 
as  much  characterized  by  courses  of  nodular  iron  ore,  as  the  fine  clay 
floors  are  distinguished  by  their  fossil  vegetable  traces.  In  the  United 
States,  the  clay  iron  ore,  although  occasionally  present,  does  not 
seem  so  abundant  as  in  Europe. 

s  Quarterly  Journal  of  tlio  ©eol.  Soo.  of  London,  Vol.  II.  p.  219. 
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The  carboniferous  eliales  contain  but  little  bituminoua  matter,  m 
America;  and  generally  speaking,  we  believe,  not  in  England  or 
Wales.  In  Scotland  we  are  assured  the  shale  is  often  bo  bituminous 
as  to  be  used  for  fuel ;  as  at  Pitfirrane  in  Eifeahire,  and  other  places ; 
and  it  gradually  passes  into  pure  coal.* 

The  upper  shales  or  "  top  slates"  are  seldom  so  regular  as  the  bot- 
tom slate.  They  are  commonly  thin  interposing  seams  between  the 
coal  and  the  overlying  sandstone.  In  Pennsylvania  it  is  of  very 
common  occurrence  that  beds  of  coarse  gi-itstone  and  conglomerate 
are  in  immediate  contact  with  the  underlying  coals ;  showing  that  the 
period  of  quiet  which  marked  the  deposit  of  mud  and  clay  in  which 
the  stigmariEe  are  imbedded,  and  that  of  the  tranquil  accumulation 
of  vegetable  matter  which  forms  the  purest  coal  veins,  was  abruptly 
succeeded  by  a  period  in  which  the  waters  were  in  a  state  of  tumul- 
tuous agitation; — when  the  trees  on  the  then  existing  surface  were 
prostrated  and  buried  beneath  thick  beds  of  pebbles  and  gravelly 
debris. 

Origin  of  Coal. — In  relation  to  this  subject,  M.  Burat  has  noticed 
that,  as  a  great  number  of  varieties  of  coal  contain  much  more  ashes 
than  they  had  in  the  vegetables  from  which  they  were  formed;  as,  in 
other  cases,  the  ashes  are  not  of  the  same  nature  aa  the  vegetable 
ashes;  as,  moreover,  in  a  great  number  of  instances,  we  find  very 
small  lines  of  schist  intercalated  in  the  coal ;  as  even  selected  portions 
always  furnish  a  considerable  proportion,  these  extraneous  matters 
may  have  preserved  some  historical  facts  in  regard  to  the  formation 
of  coal. 

On  proceeding  to  the  mechanical  analysis  of  these  coals,  we  per- 
ceive that  they  are  formed  of  thin  and  superposed  lamina,  which  are 
composed  sometimes  of  pure,  specular  coal,  yielding  scarcely  two  per 
cent,  of  ashes,  and  sometimes  a  dull  schistose  coal,  which  contains 
twenty  or  twenty-five  per  cent. 

The  results  of  these  alternations  of  layers  is  a  diversified  structure, 
in  the  direction  of  the  stratification,  and  a  series  of  layers  which  pre- 
sent frequent  traces  of  vegetable  tissue.  This  analysis  demonstrates 
that  the  coal  is  heterogeneous,  and  is  composed  of  superposed  alter- 
nations, the  one  consisting  of  pure  particles  which  are  the  result  of 
vegetable  decomposition,  the  other  of  earthy  parts,  produced  by  the 
action  of  water,  more  or  less  charged  with  argillaceous  matter.  The 
vegetables  of  which  the  coal  is  composed,  both  M.  Brongniart  and 
M.  Burat  conceive  belong  chiefly  to  the  small  species  of  the  genus 
calamite;  in  that  respect  differing  from  the  larger  plants,  whose 
debris  is  found  in  the  slates  and  sandstones. 

Therefore,  from  these  data,  we  may  conclude  that  these  little  alter- 
nating bands  represent  a  production  and  a  periodical  destruction, 
like  those  which  might  result  from  the  seasons  of  the  year.  The  bril- 
liant or  speculariaminjeare  the  decomposed  vegetables  of  this  period; 
the  dull  or  earthy  layers  represent  a  portion  of  this  decomposition 

»  Kicols'fi  Guide  to  the  Gtoiogj  of  Soodand,  p.  64. 
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mixed  with  impurities  Buch  as  may  be  attributed  to  the  invasion  by 
waters  holding  argil  in  euapeiksion,  and  whose  periodical  return  has 
been  one  of  the  causes  of  decomposition.  To  the  influence  of  these 
immersions  must  he  attributed  the  effects  of  erosive  currents,  which 
have  brought  together,  at  certain  points,  sometimes  thick  zones  of  . 
specular  coal,  and  sometimes  beds  wherein  carbonaceous  schist  or 
clay  predominates. 

Thus,  then,  the  coal-fields  may  have  been  produced,  in  groat  mea- 
sure, by  the  growth,  on  the  spot,  of  small  vegetables,  in  the  manner 
of  peat  or  turbaries;  whilst  the  larger  vegetables  may  have  been 
drifted  from  distant  and  elevated  points,  when  the  oscillations  of  tlic 
surface  produced  the  interruption  or  the  renewal  of  this  generative 
action,  in  placing  the  coal  surface  above  or  below  the  level  of  the 
sedimentarj  waters. 

This  hypothesis  explains,  not  only  the  formation  of  the  thin  and 
multifold  beds,  in  the  basins  of  the  north  of  Europe,  for  instance, 
but  they  also  agreewith  the  generation  of  the  thick  and  limited 
basins  of  the  south,  and  of  .the  great  accumulations,  like  those  of 
Montcbonin. 

The  distinctness  of  the  pianos  of  separation  demonstrate  that  the 
two  principal  generators  were  not  susceptible  of  being  confounded; 
in  other  words,  the  deposits  of  sand  and  clay  were  effectuated  in  the 
water,  whilst  the  coal,  on  the  contrary,  has  been  produced  above 
these  waters.  Coal,  then,  is  not,  properly  speaking,  a  sedimentary 
deposit,  produced  by  the  transportation  of  vegetables,  or  by  floating 
rafts,  as  has  sometimes  been  supposed;  and  yet  its  production  has 
taken  place  very  near  to  the  surface  of  the  water,  since  it  has  had 
frequent  penetrations  of  the  two  generating  influences,  which  thus 
accumulated,  aide  by  side,  products  so  diiferent. 

These  views  of  the  origin  of  coal  ought  evidently  to  be  extended 
to  all  the  series  of  fossil  combustibles,  which  represent  the  vegetable 
accumulations  of  various  geognostic  periods.  The  anthracites  of  the 
transition  formations  owe  their  dry  and  meagre  nature  only  to  the 
difi'erence  in  the  mode  of  decomposition,  determined  by  the  special 
conditions  of  the  surface  of  the  Wobe  at  that  early  epoch.  It  is  to 
be  remarked,  that  if  o      th  al    d    a  of  the  formation  of  the 

globe  induce  us  to  att  bute  th  I  fle  en  e  t  the  phenomena  of  tem- 
perature and  pressu  wh  h  app  a  t  h  ve  affected  the  rocks  of 
the  anthraxiferous  ej  1  th  s  op  n  n  s  completely  confirmed  by 
the  anthracitous  state  f  the  mb  t  ble  subsequent  to  the  coal 
period,  which  we  enc  nte  th  m  m  j  hie  formations.  We  can- 
not, in  fact,  doubt  that  n  the  n  I  the  phenomena  of  beat 
and  pressure  are  the  n  d  f y  n  a  f  >eds  which  originally  con- 
sisted of  coal  or  lignite 

The  tertiary  lignites  have  generally  preserved  their  ligneous  tis- 
sue so  fully,  that  we  can  recognize,  in  many  of  the  fragments,  the 
nature  of  the  constituent  wood.  The  fir,  the  alder,  the  beech,  and 
the  oak,  form  the  most  frequent  debris  of  the  lignites  of  the  Alps, 
and  they  thus  denote  a  complete  change  in  the  vegetation  of  the 
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earth  since  the  eoal  period.  They  are  the  true  fossil  forests,  which 
likewise  differ  from  the  coal  heds  by  a  more  circumscribed  accumula- 
tion, and  by  a  less  complete  stratification. 

In  certain  exceptional  cases,  the  lignites  have  a  compact  Btraeture, 
almost  comparable  to  that  of  coal.  They  then  constitute  what  is 
called  common  jet.  This  is  the  ordinary  character  of  the  lignites  in 
the  environs  of  Marseilles ;  which  give  rise  to  an  annual  production 
of  more  than  a  hundred  thousand  tons.  These  lignites  form  seven 
perfectly  regular  and  stratiiied  beds,  within  the  tertiary  basin,  at 
Fuveau,  Orest,  Auriol,  &c. ;  the  thickness  of  each  of  which  beds  [from 
one  to  three  feet,]  preserves  such  constancy  that  it  may  be  recog- 
nized by  this  character  alone,  in  the  divers  parts  of  the  basin.  These 
beds  are  comprised  between  calcareous  strata ;  they  are  subject  to  the 
numerous  movements,  inclinations,  folds,  faults,  and  upheavings 
which  have  disturbed  the  various  portions  of  the  tertiary  basin. 

Among  these  accidents,  there  is  one  which  is  peculiar  to  the  lig- 
isites,  and  which  is  known  under  the  denomination  of  mouilleres. 
These  consist  of  portions  of  beds  where  the  lignite  is  so  fissured  and 
decomposed  that  it  has  become  very  permeable  to  water.  The  work- 
ings encounter  the  double  difficulty  of  abundant  infiltration,  and  a 
production  of  no  value.  In  their  normal  state  these  lignites  have 
much  the  appearance  of  coal,  but  they  have  not  its  quality.  Kever- 
theless,  in  certain  positions,  in  Tuscany,  for  instance,  we  find  some 
small  beds  of  a  lignite  sufficiently  perfect  to  furnish  a  coke,  on  distil- 
lation. 

The  general  character  of  lignite  is  such,  that  it  cannot  be  consi- 
dered as  possessing  a  regularity  comparable  to  the  coal  bods. 

Portland  Oolite  Beds — Contain  Zamia,  fragments  of  which  are 
found  in  the  lower  calcareous  bed  of  the  group — or  perhaps  in  the 
inferior  portion  of  the  cretaceous  series.  These  plants  are  accom- 
panied by  paladinse  or  helices,  which  consequently  indicate  the  pas- 
sage of  fresh  water  in  the  seas  of  this  epoch,  where  are  seen  the 
remains  of  large  conifer^e,  rooted  in  the  soil,  analogous  to  the 
Ai-aucarise,  now  strangers  to  the  present  climate  of  England.  But 
in  the  midst  of  these  coniferse  we  find  plants  which  have  a  resemblance 
to  the  Ch/cas  and  the  Zamias  of  the  tropical  climates,  and  also  the 
animal  relics  which  approach  to  those  of  the  same  zone.  The  dirt 
bed  of  Portland,  which  incloses  trees  still  in  place,  attests  the  exist- 
ence of  a  vegetable  soil,  of  earth  almost  dry,  which  rests  upon  the 
marine  deposits.  This  bed  has  since  been  recovered  by  very  power- 
ful beds  of  fresh-water  limestone,  and  then  passes  under  the  green 
sand  which  follows  the  chalk. 

The  Wealden  group — incloses  various  vegetable  debris — some  of 
■which  resemble  that  of  the  Portland  heds — and  we  meet  with,  in 
place,  and  in  a  siliceous  state,  the  trunks  of  Cycadeas ;  MantelUa 
nidiformia.  With  these  occur  various  species  of  conifers,  besides 
the  fragments  of  equisetacete  and  forms  of  a  peculiar  species, 

Trias,  or  the  Gres  BigarrS,  or  copper  group.  This  great  forma- 
tion, which  in  France  has  received  the  name  of  Trias,  because  it 
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incloses  three  principal  parts,  is  composed  of  deposits  of  sandstone 
and  mavla,  of  varied  colours,  which  have  given  to  the  sandstone  the 
name  of  Gres  Bigarr^,  [red  and  white]  and  to  the  mark,  that  of 
Marnes  IrisSes.  The  two  latter  in  England  are  known  under  the 
name  of  the  upper  new  red.  sandstone  and  red  marl. 

In  this  group  vegetation  has  undergone  great  modiiicatioiis.  The 
ferns  and  the  gigantic  equistacese  have  considerably  diminished; 
while  the  coniferte,  on  the  contrary,  have  become  more  numerous : 
plants,  analogous  to  tJie  Zamia,  and  perhaps  to  the  Cycas,  formed  at 
that  time  an  important  portion  of  the  flora  of  Europe;  a  prelude  to 
the  immense  development  which  they  made  in  the  succeeding  epoch 
— "  rSpoque  Jurassique,"  or  lias. 

Vegetable  debris  and  combustibles  of  the  Molasse.*  This  tertiary 
formation  occurs  above  the  Calcaire  Grassier,  in  the  environs  of 
Paris. 

The  Molasae  is  very  rich  in  combustible ;  it  encloses  the  lignites 
of  Languedoc ;  of  Switzerland ;  the  most  part  of  those  in  Germany, 
as  well  as  those  of  Cologne.  All  the  lignites  appear  to  have  been 
principally  formed  by  the  conifers,  of  which  we  are  able  to  recognize 
the  tissue,  either  in  the  mass  of  combustible  or  in  the  wood  which  ia 
disseminated  in  the  midst  of  the  various  deposits. 

It  ia  known,  however,  that  in  this  formation  there  are  also  many 
diootyledonons  plants,  the  wood  of  which  is  found  disseminated  here 
and  there;  sometimes  in  a  silicified  state,  clearly  exhibiting  the  tissue 
peculiar  to  this  class  of  vegetables,  and  characterised,  above  all,  by 
the  presence  of  large  longitudinal  vessels. 

Leaves  also  exist;  often  abundantly,  even  in  the  clays  which  ac- 
company the  lignites,  and  in  these  can  be  recognized  distinctly  the 
characters  which  the  dicotyledones  present.  Among  them  are  those 
of  the  walnut,  the  maple,  elm,  birch,  &c. 

There  esisfc  even  fruits,  which  often  can-not  be  distinguished  from 
those  which  we  find  at  the  present  day  in  our  climate. 

Finally,  there  are  found  in  this  formation  the  remains  of  monoco- 
tjledonous  plants.  This  wood  presents  all  the  structure  of  the  palms  ; 
that  is  to  say,  an  assemblage  of  ligneous  bundles,  disposed  longi- 
tudinally, without  regularity,  in  the  middle  of  a  cellular  tissue,  as  in 
Palmacites  lamennois. 


CUPRIFEROUS    LIGNITES. 

Vegetable  remains  under  this  form  present  themselves  i 
geological  positions  and  circumstances,  which  will  be  noticed  in  the 
progress  of  this  work. 

In  the  provinces  of  New  Brunswic'k  and  Nova  Seotia  they  occur 
in  the  regular  coal  measures.  Mr.  Henwood  has  mentioned  this  in- 
teresting fact — that  lignites,  consisting  of  ferns  and  other  coai  plants 
occur  impregnated  with  rich  vitreous  copper  ore  and  coated  with 

»  Cours  El^mcatiiie  il'IIistoirc  Satutelle,  par  M.  E.  S.  Beudaiil. 
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green  carbonate  of  copper,  on  the  Nipisigait,  near  Batlinrst  in  New 
Bininswick.*  These  vegetable  remains  are,  according  to  Mr.  Logan, 
partly  converted  into  coal,  and  partly  replaced  by  gray  sulphuret  of 
copper.  The  same  occurs  in  the  neighbourhood  of  Pictou  in  Nova 
Scotia,  in  considerable  quantities,  and  also  within  the  limits  of  the 
same  coal-field  at  the  Joggins,  on  the  Bay  of  Fundy.  On  the  Nipi- 
siguit  it  has  even  been  attempted  to  work  the  deposit  as  a  copper 
mine ;  but,  on  account  of  the  irregular  dtatrihution  of  the  organic 
remains,  the  operations  became  uncertain  and  led  to  the  abandon- 
ment of  the  work.     This  bed  is  from  two  to  four  feet  in  thickness.f 

In  Pennsylvania,  United  States,  beds  of  vegetable  stems,  impreg- 
nated with  vitreous  copper  and  green  carbonate,  occur  in  the  shale 
or  argillaceous  beds  at  the  base  of  the  Devonian  or  old  Bed  Sand- 
stone series.  In  two  or  three  instances,  within  our  own  observation, 
these  were  commenced  to  be  worked  as  copper  mines,  bat  the  quan- 
tity of  ore  was  found  insufficient  for  productive  operations.  The 
mineral  occurs  in  the  form  of  rich  gray  sulphuret  of  copper.  Bo  far 
as  our  remarks  have  extended,  it  is  only  the  terrestrial  and  not  the 
marine  vegetation  of  this  formation  that  is  cupriferous. 

In  the  State  of  Kev>  Torh,  cupriferous  lignites  occur  in  about  the 
same  geological  position,  in  the  Catskill  mountain  series.  They  con- 
sist, like  the  preceding,  of  vegetable  casts,  replaced  by  gray  sulphuret 
and  carbonates  of  copper.J 

Professor  Del  Rio  mentions  certain  beds  of  this  character  with 
which  he  had  become  acquainted. 

■  In  Russia,  in  the  carboniferous  beds  which  are  considered  by  Mr. 
Murchison  to  be  of  the  same  age  as  the  Zechstein  of  Germany  and 
the  magnesian  limestone  of  England.  The  flora  is  peculiar  to  it; 
and  the  fossil  stems  and  leaves  of  plants  are  very  general  indications 
of  copper  ore,  which,  in  the  form  of  gray  oxide  and  green  carbonate, 
is  disseminated  through  or  arranged  around  them. 

The  Kuffer  Sehiefer  of  G-ermany  represents  this  metalliferous 
deposit  on  a  smaller  scale. § 

In  the  Tyrol,  in  the  upper  tertiary  coal  beds  of  the  valley  of  the 
Inn — cupreous  vegetable  fossils  occur.|| 

Thuringia  is  remarkable  for  a  cupriferous  schist,  with  lignites  and 
fossil  fishes. 

In  the  Spanish  Pyrenees,  Mr.  Logan  examined,  within  the  coal 
measures,  a  bed  which  presented  a  combination  of  coal  and  gray  sul- 
phuret of  copper,  in  the  form  of  vegetable  casts.  These  occupied  an 
eighteen  inch  seam,  cropping  out  regularly  and  extensively.  It  was 
then  worked  as  a  copper  mine,  and  promised  a  profitable  return. 11 

In  Ireland,  in  a  bog  on  the  east  side  of  Crlendore  Harbour,  the 

«  Mr.  Henwood  in  Trans.  Rojal  Gaol.  Soc.  of  Comwan,  1840. 

t  Report  of  the  Gsologioal  Surrey  of  Canadn,  Maj  1,  1845,  p.  63. 

I  Miither'B  Fourth  Bepott  of  Hew  York  Geology,  p,  223. 

?  Proceedinga  Qeol.  6oo.  of  London,  Vol.  HI.  p.  751.  ||  Ibid.  Vol.  1. 

f  Logan's  Iteport  on  the  Geological  Sarvey  of  Canada,  May  1, 1S45,  p.  64. 
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peat  was  found  to  be  highly  impregnated  with  copper,  which  waa  ex- 
tracted from  the  hurnt  ashes.* 

In  Scotland  and  England,  some  of  the  beds  of  the  old  red  sand- 
stone have  a  green  tinge,  and  the  more  argillaceous  beds  are  mottled 
with  red  and  green.  The  former  hue  arises  from  the  oxide  of  iron, 
the  different  tints  depending  upon  the  amount  of  iron  in  the  beds  and 
on  its  state  of  oxidation,  while  the  green  colour  is  ascribed  to  the 
presence  of  copper.  Whether  vegetable  casta  occurs  in  these  beds 
a-5  in  the  United  States,  wo  have  not  learned. 


TURBARIES,    PEAT-BOGS TOURBIBRBS,    PEAT-MOSSES. 

In  the  succeeding  pages  will  be  found  copious  details,  (taken  from 
the  foreign  portion  of  the  first  edition,)  in  relation  to  this  useful  com- 
bustible— the  most  recent  deposit,  if  we  may  so  employ  the  term,  but 
nevertheless  by  no  means  the  least  valuable,  of  the  class  of  fuels 
which  we  have  to  bring  under  consideration.  Respecting  the  origin 
of  these  modern  deposits,  which  bear  some  resemblance  to  coal-fields, 
it  is  not  uninteresting  to  trace  the  process  of  their  accumulation  or 


Turbaries,  formed  in  iJepressiona  of  the  soil,  where  the  shallow 
waters  constantly  remain,  are  found  dispersed,  here  and  there,  on 
the  surface  of  plateaux  more  or  less  elevated,  or  upon  low  plains, 
and  often  follow  the  direction  of  the  valleys,  whose  hollows  they  fill. 
These  deposits  sometimes  present  several  beds  of  the  combustible, 
separated  from  each  other  by  argillaceous,  sandy,  or  calcareous  mat- 
ters; now  and  then  filled  with  the  remains  of  aquatic  or  terrestrial 
mollusques  which  still  live  in  the  country .f 

They  only  originate  under  peculiar  circumstances.  They  are 
formed  neither  in  running  waters,  nor  in  deep  lakes,  nor  in  the  tran- 
sient pools  of  water  which  occasionally  dry  up.  It  is  only  produced 
in  places  where  the  waters  stagnate,  or  are  slowly  renewed,  and  have 
an  inconsiderable  depth. 

The  production  of  peat  is  principally  due  to  the  accumulation  of 
cellular  vegetables,  which  are  constantly  submerged  and  which  mul- 
tiply with  rapidity;  such  as  the  sphagna,  confervse,  &c.  To  these 
are  added  a  great  number  of  terrestrial  vegetables,  which  are  brought 
thither  by  streams,  either  in  their  ordinary  condition,  or  during  in- 
undations. I"requent]y,  also,  we  find  large  trees,  which  are  buried 
more  or  less  deeply  in  the  moss,  and  particularly  in  the  lower  parts, 
where  they  are  accumulated  upon  the  sands  and  clays  which  form  the 
base.  Sometimes  these  trees  appear  to  be  standing,  but  most  fre- 
quently they  seem  to  have  been  broken  oif  on  the  spot,  and  thrown 
down  near  their  roots,  which  are  seen  fixed  at  the  bottom  of  the  tur- 
bary. In  certain  cases  they  are  extremely  numerous,  and  seem  to 
indicate  entire  forests  which  have  been  buried  in  the  same  spot  where 

s  Jflineson's  Minerivlogy  of  the  Scolfish  leles. 
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they  grew,  before  the  formation  of  the  peat  bog.  All  theae  plants 
conform  to  the  existing  vegetation.  They  consist  of  resinous  trees, 
of  oaks,  birch,  sometimes  the  ash,  elms,  &e.  The  first  are  generally 
the  best  preserved ;  they  have,  especially,  maintained  all  their  solidity, 
and  are  only  blackened:  the  others,  on  the  contrary,  are  to  a  certain 
extent,  reduced  to  a  rotten  earth,  which  falls  into  powder  on  drying. 
We  also  frequently  find  the  remains  of  mammiferte  in  these  peat-bogs, 
and  these  commonly  belong  to  animals  of  the  existing  epoch.  These 
are  the  bones  of  oxen,  the  horns  of  stags  and  roe-bucks,  the  tusks  of 
wild  boars,  &c. 

Turbaries  or  peat-bogs  are  abundant  on  the  surface  of  the  globe, 
in  the  cold  and  temperate  regions,  and  are  distributed  in  basins,  like 
the  coal-fielda,  more  or  less  expanded,  at  all  elevations,  and  occupy 
the  varioas  depressions  of  its  surface.  They  are  even  on  the  sum- 
mits of  mountains,  as  in  the  Alps;  on  elevated  plateaus,  as  in  the 
centre  of  France ;  or  in  the  lowest  plains,  where  they  cover  somtimes 
immense  spaces,  as  in  Silesia,  Prussia,  Hanover,  Westphalia,  and 
Holland.  Details  will  be  found  under  each  of  these  local  heads  in 
this  volume. 

If  the  majority  of  turbaries  are  formed  on  the  main  land,  and  en- 
tirely by  fresh  water  vegetables,  there  are  others  which  appear  to 
have  been  deposited  in  the  marshes  which  communicate  with  the  sea; 
as  the  greater  part  of  those  in  Holland.  Some  of  these  deposits  con- 
sist of  wrack  or  drifted  sea-weed  and  marine  plants,  such  as  we  still 
see  upon  the  flat  and  sandy  shores  of  the  ocean,  and  particularly 
upon  those  of  Friezeland  and  Jutland. 

It  is  remarked  by  M.  Beudant,  that  the  hypothesis  which  assimi- 
lates the  coal  beds  to  the  turbaries  is  fortified  by  the  different  cha- 
racters which  they  present.  These  are,  on  one  side  the  numerous 
debris  of  cellular  cryptogamia,  which  microscopic  examination  dis- 
covers in  such  combustibles  as  turf,  the  trees  standing  rooted  in  the 
middle  of  the  deposits,  and  the  remarkable  preservation  of  the  leaves 
in  the  schists ;  on  the  other  the  disposition  in  basins,  more  or  less 
extended,  and  isolated  from  each  other,  surrounded  by  the  earlier 
rocks; — all  circumstances  which  seem  to  indicate  pools  of  water,  and 
marshy  places  formed  in  the  depressions  of  an  open  country.  We 
frequently  also  observe  that  a  certain  number  of  small  independent 
deposits  form  portions  of  a  more  extended  basin;  of  a  species  of 
lake,  filled  with  arenaceous  contemporaneous  matters,  at  the  surface 
of  which  will  be  formed  so  many  separate  heaps  of  combustible ;  they 
are,  as  it  were,  inclosed  in  a  species  of  ancient  valleys,  along  whose 
length  they  are  disbursed. 

Certain  deposits  of  lignite  are  evidently  formed  in  the  same  man- 
ner as  coal,  of  which  they  present  the  same  characters,  "-allures;" 
but  there  are  others  which  exhibit  masses  of  wood,  thrown  pell-mell, 
more  or  less  bituminised,  preserving  their  tissue,  buried  by  chance, 
in  the  middle  of  the  sedimentary  deposits ;  reminding  as  of  those 
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which  iive  driftecl  by  great  rivers,  which  deposit  them  in  the  lakes, 
or  which  are  transported  to  the  middle  of  the  seaa.* 

In  France,  wbere  every  description  of  fuel  is  valuable,  the  working 
of  the  turf  pits  ia  carefully  attended  to,  and,  in  great  measure,  but 
not  entirely,  is  under  the  surveillance  of  government  ofGcers. 

The  usual  process  of  cutting  tMa  turf  is  as  follows.  When  the 
peat  is  above  the  level  of  the  adjacent  waters,  as  it  is  a  substance 
always  soft  and  easy  to  be  cut,  it  is  worked  by  digging  small  trenches 
with  a  succession  of  steps  or  grades  of  elevation,  whose  height  is  that 
of  the  spade  which  cuts  them,  say  iibout  one  foot.  These  steps  are 
separated  by  a  breadth  of  at  least  three  feet,  upon  which  the  work- 
men walk  in  file,  one  after  the  other,  taking  off  from  each  side  a 
series  of  prisms  of  about  five  inches  in  thickness.  These  prisms  are 
immediately  collected  by  the  porters,  chargeur?,  who  follow  the  cut- 
ters with  wheelbarrows. 

To  raise  thus  a  line  of  prisms  from  the  whole  length  of  a  step  or 
bench,  is  what  is  called  raising  a  point  of  turf.  The  labourers  can 
follow  on  the  same  step,  gradin,  in  working  out  the  successive  points. 

The  extracted  turf  is  carried  to  the  drying  floors,  in  the  driest  and 
best  ventilated  places  in  the  vicinity.  At  first  they  deposit  these 
prisms  of  turf  flat  on  the  ground,  like  bricks,  and  superposed  to  a 
trifling  height ;  then,  when  they  have  acquired  sufficient  consistence, 
tbey  are  piled  in  walla  open  to  the  day,  about  three  feet  ia  height, 
which  form  a  series  of  broken  lines,  in  such  a  manner  as  to  present 
solidity,  and,  at  the  same  time,  to  permit  the  air  to  circulate  without 
the  wind  being  able  to  upset  them.  It  is  only  after  complete  deaic- 
eation,  that  they  are  able  to  pile  the  peat  in  the  form  of  stacks, 
which  are  then  thatched  with  stubble,  to  prevent  deterioration;  for 
if  it  has  not  been  well  dried,  it  will  heat,  and  if,  on  the  contrary,  it 
attain  a  point  of  desiccation  too  advanced,  it  will  be  cruslied  so  as  to 
occasion  much  waste. 

If  the  peat-bog  be  again  covered  by  water,  there  will  be  a  renewal 
of  ita  original  condition,  but  very  often  the  workmen  are  compelled 
to  work  beneath  the  surface  of  the  water,  after  having  lowered  its 
level  by  every  possible  means. 

The  consistence  of  the  turf  being  very  slight  when  first  withdrawn 
from  the  water,  they  employ,  in  extracting  it,  implements  called 
louchets,  whose  forms  are  designed  to  increase  the  adhesion  of  the 
cutting  surfaces  to  the  matter  cut.  The  common  louchet  is  a  spade 
with  a  lateral  wing-  or  flange,  making  an  angle  with  the  surface. 
With  a  single  cut,  this  tool  can  detach  a  prism  of  turf  whose  angular 
surface  facilitates  the  raising.  Other  loachets  carry  a  fork  with  a 
spring,  which  is  designed  to  preas  the  prism  of  peat  against  the  sur- 
face of  the  blade. 

In  Bavaria,  towards  the  sources  of  the  iVIein,  the  peat-beds  are 
from  six  to  twelve  feet  thick.     The  turf  is  mossy,   and  contains 

<o  Baudant,  Coura  El^mentnire  d'Bistoire  NatureUi;,  p.  116. 
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nuYnerous  bnried  and  decomposed  trees ;  among  wli 
are  still  able  to  recognize  many  existing  species.* 

It  may  be  seen  from  the  nwiacrous  facts  ■whicli  have  been  accuma- 
lated  from  the  foreign  portion  of  the  first  edition  of  this  work,  how  far 
they  sustain  a  theory  which  supposes  a  zone  or  belt  of  coal  vegetation 
around  the  earth."}" 

A  difficulty  here  presents  itself  at  the  outset,  by  reason  of  the 
comprising  under  one  common  denomination  of  coal,  deposits  of  very 
different  ages.  It  is  true  that  carboniferous  formations  appear,  at 
intervals,  in  almost  every  quarter  of  the  habitable  globe,  but  the 
moro  recently  produced  coals  and  lignites  have  no  apparent  con- 
formity with  the  arrangement  of  the  true  coal  beds. 

The  greater  part  of  the  basing  of  true  coal  is  decidedly  limited  to 
the  space  between  the  Tropic  of  Cancer  and  the  Arctic  circle.  But 
the  coals  of  later  epochs, — those  from  the  oolites  up  to  the  tertiary 
periods,  obey  no  such  law  of  arrangement.  They  arc  found  in  both 
hemispheres,  extending  almost  from  pole  to  pole,  and  crossing  the 
range  of  the  old  coal  formations  almost  at  right  angles, 

I'hus  we  have  detached  coal  deposits  of  later  origin  than  those  of 
true  coal  and  we  have  occasional  accumulations  of  tertiary  lignite  or 
brown  coal  southward  as  low  as  S.  lat.  50°,  and  as  high  northward 
aa  N.  lat.  70°,  embracing  the  extreme  accessible  points  upon  our 
globe. 

There  is  an  immense  range,  although  with  many  interruptions,  ex- 
tending in  a  north-west  direction,  over  nearly  half  the  circumference 
of  the  globe,  from  New  Zealand,  Australia,  Borneo,  Siam,  Ava,  and 
Barmah,  and  across  Hindostan,  and  by  the  Caspian  and  Blact 
Sea.s,  across  Europe,  even  to  the  Baltic. 

We  are  by  no  means  certain,  in  many  cases,  of  the  relative  ages 
of  what  passes  under  the  ordinary  denomination  of  coal,  and  besides 
many  extensive  deposits  have  received  no  scientific  examination.  But 
vre  know,  for  instance,  that  brown  coal  exists  as  far  to  the  southward 
as  Kerguelen's  Land,  and  at  each  extremity  of  Korth  and  South 
America  and  Asia,  and  of  Africa,  at  the  Cape  of  Good  Hope,  and 
Algeria;  throughout  Europe,  and  on  both  shores  of  Grreenland. 
Lignite,  apparently  of  the  same  age,  stretches,  at  intervals,  through 
126  degrees  of  latitude,  and  along  both  the  American  continents, 
from  the  Straits  of  Magellan  to  the  Arctic  Ocean. 

We  need  not  repeat  here  that  these  newer  coals  are  at  once  dis- 
tinguished by  their  inferior  calorific  power;  while  the  naturalist 
recognizes  them  by  their  geological  associations  and  by  the  peculiar 
animal  and  vegetable  races  which  characterise  the  epoch  of  their  for- 
mation. 

The  subject  of  peat  and  its  various  uses  being  of  much  importance, 
the  Editor  has  inserted  the  following  abstracts  of  the  i 
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ports  contained  in  the  former  edition  under  tlie  heads  of  Ireland, 
France,  Bohemia,  Prussia,  &c. 


Turf,  (English;)  Peat,  (Scotch;)  Torf,  (German;)  Tourle, 
(French ;)  Turbary,  (a  peat  hog,)  from  the  Latin. 

So  excellent,  plentiful  and  cheap  is  this  description  of  fuel  in  Ire- 
land, that  our  sketch  would  indeed  be  incomplete  did  we  omit  to 
mention  it.  Its  abundance  and  accessibility  to  the  vast  mass  of  the 
poorer  classes,  renders  it  of  no  small  importance  among  the  natural 
resources  of  the  island.  Not  only  is  it  the  common  fuel  of  the  poor 
in  the  interior,  and  indeed  of  all  classes  in  some  districts,  but  it  is 
also  brought  in  barges  by  the  grand  canal,  and  consumed  to  a  great 
amount  along  with,  or  instead  of  coal,  in  the  capital  itaeif.* 

So  extensive  is  the  supply  of  peat  in  Ireland,  that  it  has  been  esti- 
mated to  occupy  one-seventh  of  its  entire  surface.  One  of  the  mosses 
of  the  Shannon  ia  described  by  Dr.  Boase  to  contain  one  hundred  and 
fifty  square  miles. 

The  supposed  deficiency  of  good  coal  in  Ireland  is  leas  felt  as  re- 
gards domestic  than  manufacturing  purposes.  Mr.  John  Olasson, 
1845,  has  stated  that  Ireland  has  two  canals,  running  from  Dublin, 
through  2,000,000  acres  of  turf  bog.  He  mentions,  among  other  in- 
stances of  the  value  of  this  combustible,  that  a  distillery  company, 
by  the  judicious  management  of  a  bog,  bad  their  atcam  power  for 
half  the  cost  it  would  have  been  for  coals ;  and  were,  at  the  same 
time,  making  an  estate  of  reclaimed  land  for  themselves. f 

The  red  peat  bogs,  which  form  so  remarkable  a  feature  of  this 
country,  are  chiefiy  comprised  in  the  great  central  plain  of  Ireland. 
Unlike  the  English  mosses,  they  are  rarely  level,  but  undulating; 
and  in  Donegal,  there  is  a  bog  which  is  completely  diversified  with 
hill  and  dale. 

These  bogs  consist  of  moist  vegetable  matter,  containing  a  great 
deal  of  stagnant  water;  and,  after  heavy  vains,  fogs,  &c.,  sometimea 
burst,  and  inundate  or  overwhelm  the  adjoining  country.^: 

At  the  meeting  of  the  British  Association  in  1842,  Mr.  Griffith 
illustrated  the  mode  in  which  he  considered  the  coal  measures,  had 
been  formed,  by  describing  the  general  condition  of  the  peat  bogs  of 
Ireland.  They  appeared  to  occupy  basins  which  had  originally  been 
lakes,  but  the  peat  moss  had  grown  up  to  the  level  of  the  water,  and 
afterwards,  by  capillarity,  rose  twenty  or  thirty  feet  higher.  The 
bases  of  these  bogs  consisted  of  clay,  covered  by  a  layer  of  peat, 
which  is  composed  of  rushes  and  flags.  Above  this  is  another  bed  of 
peat,  closely  resembling  canne!  coal,  possessing  a  conchoidal  fracture, 
and  hard  enough  to  he  worked  into  snuff  boxes.     It  yielded  twentj- 

•  History  of  Poeailfnel. 

f  rbicL,  January  3d,  1846. 

i  MoOuUoeli'a  Geogrophieal  Gaaottcer.    Also  his  Statistics  of  the  Etitish  Empire,  Vol.  I. 
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fire  per  cent,  of  ashes,  and  contained  a  large  proportion  of  oxide  of 

The  bed  was  covered  with  hlack  peat,  containing  branches  and 
twigs  of  fir  or  pine,  oak,  yow,  and  hazel — only  the  bark  being  left ; 
and  where  whole  trees  occurred,  the  roots  were  entirely  gone.  Tho 
surface  was  formed  of  ordinary  bog  moss,  (sphagnum,)  nearly  white. 
The  whole  amount  of  peat  in  the  bog  to  which- Mr.  Griffith  referred 
would,  he  thought,  form  a  coal  seam  at  least  three  or  four  feet  thick.* 

We  have  seen  a  recent  statement  to  the  effect  that  the  area  of  peat 
land  in  Ireland  is  now  partly  diminished;  some  of  the  bogs  being  re- 
claimed and  converted  into  arable  land,  and  others  are  exhausted, 
drained,  or  dug  out.f 

County  Glare. — The  bog  of  Douragt,  eastward  from  the  Fergus, 
affords  the  principal  supply  of  turbary  to  Ennis  and  Clare.  The  bogs 
in  this  district  abound  in  timber.  A  fir  tree,  measuring  thirty-one 
to  thirty-eight  inches  in  diameter,  by  sixty-eight  feet  in  length,  was 
some  time  since  raised  from  a  bog  near  Kilruah.  The  mode  of  find- 
ing bog-timber  is  rather  remarkable.  It  is  ascertained  that  the  dew 
does  not  lie  on  the  part  of  the  bog  immediately  above  a  tree,  as  it 
does  elsewhere.  Its  position  can  thus  be  easily  ascertained  before 
the  dews  rise  in  the  morning,  when  the  finder,  after  probing  with  a 
bog-auger,  to  ascertain  whether  the  wood  be  sound,  marks  the  spot 
with  a  spade,  and  proceeds  to  raise  the  timber  at  hia  leisure.J 

The  series  of  extensive  bogs  in  the  central  part  of  the  island, 
though  separated  from  each  other,  have  received  the  common  name 
of  "  the  Bog  of  Allen." 

They  vary  infinitely  in  wetness,  also  in  depth,  composition,  &c. 
They  rest,  in  general,  upon  a  stratum  of  blue  clay,  based  on  lime- 
stone, and  are  invariably  above  the  level  of  the  sea.  Their  greatest 
elevation,  however,  does  not  exceed  four  hundred  and  eighty-eight 
feet;  the  mean  elevation  being  two  hundred  and  fifty  feet. 

The  drainage  and  cultivation  of  these  extensive  portions  of  the 
surface  of  Ireland,  have  long  been  regarded  as  objects  of  great 
national  importance,  and  frequent  attempts  have  been  made  to  show 
that  they  might  be  effected  at  no  very  great  expense.  But  there  are 
few  examples  in  any  part  of  the  island,  and  those  under  very  pecu- 
liar circumstances,  of  successful  bog  cultivation.  The  attempts 
hitherto  made  to  drain  the  bogs  in  Ireland,  have  not  boon  very  ad- 
vantageous; and  even  had  they  succeeded,  it  is  doubtful  whether 
they  would  have  produced  any  considerable  return.  It  is,  indeed, 
by  no  means  clear,  supposing  them  to  be  quite  dried,  that  they  would 
not,  in  most  instances,  be  rendered  still  more  worthless  than  they  are 
at  present.^ 

These  bogs  are,  however,  not  without  their  value.  They  supply 
the  inhabitants  extensively  with  their  fuel.     In  those  parts,  indeed, 

*•  HeetingnrtlieBridsli  AEec)i;l»tionmlS42. 

■f  Mining  Journal,  Ootobor,  1846. 

i  Penny  Cjclopffldia,  art.  CIjitb. 

3  WflkeEeld's  Account  of  Ireland,  p.  105. 
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wiicre  togs  are  scarce,  they  are  the  most  valuable  properties  in  the 
country.  In  not  a  few  localities,  they  have  been  wholly  cut  out; 
and  -where  this  is  the  case,  and  other  hogs  are  not  easily  accessible, 
the  inhabitantB  have  sustained  great  privations  from  the  want  of 
fuel.* 

Cultivated  land  in  Ireland,       -  -  -  -     14,fi03,473 

Unimproved  mountains  and  bogs,         .  .  -       5,340,736 

19,944,209 
Lakes, 455,399 


Out  of  this  aggregate,  coal,  more  or  less,  is  \^^^,  i  ggi  gOOt 
estimated  to  extend  beneath,  J 

The  parliamentary  commission  to  inquire  into  the  nature  and  ex- 
tent of  the  several  bogs  in  Ireland,  and  the  practicability  of  draining 
and  cultivating  them,  reported  in  1814,  that  "  the  extent  of  peat  soil 
in  Ireland  exceeds  2,831,000  English  acres,  of  which  at  least  there 
are  of  flat  red  bog, 

1,576,000  acres,  the  most  valuable.J 
Of  moun^in  bogs,  on  the  sur- 1  -,^255,000     do. 
face  of  the  uplands,  j     '        ' 


2,831,000     do. 


Total  area  of  Ireland,       -       20,399,608     do. 

Mr.  Bicheno  remarks,  that  "  the  rainy  climate  of  Ireland,  and  the 
wet  occupations  of  the  people,  with  the  nature  of  their  food,  make  a 
fire  more  important  to  them  than  to  most  others ;  and,  in  fact,  ia  fre- 
quently the  substitute  for  clothing,  bedding,  and,  in  part,  shelter. 
Had  it  not  been  for  the  bog,  the  measures  taken  in  former  times  to 
extirpate  tho  nation,  might  probably  have  succeeded :  but  the  bog 
gave  them  a  degree  of  comfort  upon  easy  terms,  and  enabled  them  to 
live  under  severe  privations  of  another  kind."§ 

Mr.  Gfriffith,|[  from  his  own  observation  during  twenty  years,  states 
an  example  of  peat  bog  having  grown  at  the  rate  of  two  inches  every 
year; — an  instance,  probably,  of  excessive  growth,  under  peculiarly 
favourable  circumstances,  yet  valuable  in  its  direct  testimony  to  the 
fact  that  bog,  fitly  circumstanced,  still  continues  to  grow  with  undi- 
minished vigour,  1 

*  McCollooh,  Ganettcer. 

t  MoCullMh's  Statistics  of  tho  British  Empire,  Vol.  I.  p.  329. 

t  Fontth  Report,  28th  April,  1814. 

I  Ireland  and  its  Economy,  p.  28. 

fi  Mr.  Griffith,  in  tha  "BoK  Reporta." 

f  Ordinance  Survey  of  the  Coonty  of  London dorrj,  183T,  p.  7. 
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Wo  have  seen  an  estimate  in  circuktion,  by  wliich  it  la  shown  tow 
important  to  Ireland  are  her  peat  bogs,  in  furnishing  a  valuable  fuel, 
independent  of  her  deposits  of  anthracite  and  bituminous  coal.  Ac- 
cording to  this  calculation,  the  space  occupied  by  bog,  in  Ireland,  is 
2,830,000  acres. 

If,  however,  the  quantity  capable  of  being  made  into  turf  be  taken 
as-  low  as  2,000,000  acres,  and  at  the  average  depth  of  three  yarda, 
the  maas  of  fuel  which  they  contain,  estimated  at  550  pounds  per 
cnbic  yard,  when  dry,  amounts  to  the  enormous  sum  of  6,338,666,666 
tons. 

Taking,  therefore,  the  value  of  turf  as  compared  with  that  of  coal, 
namely,  as  9  is  to  54,  the  total  amount  of  turf  fuel  iu  Ireland,  is 
equivalent,  in  power,  to  above  470,000,000  tons  of  coal;  which,  at 
twelve  shillings  per  ton,  is  worth  about  £280,000,000  sterling,  or 
?1,3S5,000,000,  U.  S. 

Speeies  of  Lignites  found  in  the  Irish  Peat  bogs. — With  respect 
to  the  trees  which  are  so  frequently  found  in  the  Irish  bogs,  Mr. 
Aher  remarks :  "  Such  trees  have  generally  six  or  seven  feet  of  com- 
pact peat  under  their  roots,  which  are  found  standing  as  they  grew ; 
evidently  proving  the  formation  of  peat  to  have  been  previous  to  the 
growth  of  the  trees."*  In  the  bogs  in  the  vicinity  of  Londonderry, 
according  to  the  report  of  the  Ordinance  Survey,  in  1837,  the  fact 
above  stated  may  be  verified  in  relation  to  fir  trees,  the  lowest  layer 
of  which  is  underlaid  by  from  three  to  five  feet  thick  of  turf.  Not 
so,  however,  with  oaks,  as  their  stumps  are  commonly  found  resting 
on  the  gravel  at  the  base  or  on  the  sides  of  the  small  hillocks  of  gra- 
vel and  sand,  which  so  often  stud  the  surfaces  of  bogs,  and  have  been 
aptly  called  "islands"  by  Mr.  Aher,  and  "hummocks"  by  the  Ame- 
ricans of  the  south.  It  is  a  remarkable  fact,  although  very  common, 
that  successive  layers  of  trees  or  stumps,  in  the  erect  position,  and 
furnished  with  all  their  roots,  are  found  at  distinctly  different  levels, 
and  at  a  small  vertical  distance  from  each  other. f 

We  have  seen  that  the  bogs  contain  two  important  families  of  trees, 
— the  resinous  or  coniferous  trees,  which  grew  in  successive  layers 
or  tiers  upon  the  ancient  surfaces  of  peat ;  and  the  hard-wooded,  non- 
resinous  trees,  which  grew  upon  the  gravel  at  the  original  base.  Of 
the  former,  the  prevailing  tree  was  the  common  Scotch  pine  or  fir, 
pinus  sylveatris  ; — of  the  latter,  the  oak,  quercus  robur,  prevailed. 

We  may  be  permitted  to  note  here,  that  in  a  "Notice  of  a  Sub- 
marine Forest  in  Cardigan  bay.  North  Wales,"  the  author  remarks 
on  the  occurrence  therein  of  the  pinus  sylvestris,  although  the  Scotch 
fir  is  now  excluded  from  the  native  flora.J 

MiaCBLLANBOUS   NOTES   ON   PEAT   FOEMATIOSS. 
Mr,  Jameson  has  a  remark  that  wc  must  not  overlook ;  that  peat 

*  Mr.  Ahsr,  in  the  "Bog  Keports." 

JOrdinnnoe  Survey  imd  Report  oi  the  Countj  of  Londonden-y. 
Rev.  Jiitaes  Yatoa  :—Prooee dings  Gcol.  Soc.  London,  Vol.  I.  p.  407. 


>y  Go  Ogle 


1'JQ  IffTEODUCTIOS. 

is  peculiar  to  coH  or  cool  climates ;  and  thus  nature  has  provided 
the  constant  means  of  supplying,  through  this  source,  the  necessities 
of  the  people  who  occupy  those  climates,  and  who  continually  require 
fuel. 

In  Scotland,  it  is  observed  that  the  peat  at  the  bottom  of  a  moun- 
tain is  more  decomposed  than  that  which  occurs  at  its  top ;  and  tha.t 
the  lignites  found  in  turf  bogs  or  mosses,  are  more  sound  upon  the 
summit  of  a  mountain  than  at  its  base.  It  is  also  observed  that  the 
peat  of  the  south  of  England  ie  more  decomposed  than  that  of  the 
north  of  Scotland :  and  the  peat  of  France  has  more  of  the  coaly  ap- 
pearance than  that  of  England. 

As  we  advance  towards  t!ie  warmer  climates,  vegetable  matter  is 
more  rapidly  decomposed,  until,  at  the  tropical  regions,  the  putre- 
faction of  animal  and  vegetable  matters  is  so  rapid,  that  it  prevents 
the  formation  of  any  body  of  the  substance  and  structure  of  peat.* 

Cupreous  Peat  and  Lignites. — We  add  one  curious  fact  in  con- 
nection with  peat.  In  1812,  there  existed  a  bog  on  the  east  aide  of 
Glendore  harbour,  in  Ireland,  which  was  ao  much  impregnated  with 
copper,  that  forty  or  fifty  tons  of  dried  peat,  when  burned,  yielded 
one  ton  of  ashes,  containing  from  ten  to  fifteen  per  cent,  of  copper, 

A  parallel  case  recently  occurred  in  North  Wales,  where  a  solution 
of  copper,  which  was  let  loose  by  accident  upon  an  adjacent  peat 
bog,  affected  and  impregnated  the  vegetable  fibre  in  preference  to 
the  accompanying  soil.  Mr.  Murchison  conceives,  with  regard  to 
the  dissemination  of  copper  through  the  vegetable  matter,  or  its 
arrangement  around  the  thicter  branches  of  the  fossil  plants  in  the 
thin  coal  beds  of  the  Zechstein  of  Permin,  Russia,  that  they  attracted 
around  them  the  cupriferous  matter  contained  in  the  transporting 
currents. 

Silieified  or  calydonised  Peat,  is  noticed  as  occurring  in  Iceland, 
with  hyalite  or  opallzed  mosses,  by  M.  Eugen^  Bohert.f 

Uses  and  adaptation  of  Peat  to  various  economieal  purposes. 

Charred,  colced,  or  carbonized  Peaf.— -This  substance  can  be 
charred,  and  rendered  fit  to  be  used  like  charcoal,  in  cookery  and 
other  domestic  purposes,  in  the  same  way  as  wood  or  coal  is  charred, 
and  in  much  less  time. 

For  ordinary  purposes,  it  is  charred  by  some  families  on  the  kitchen 
fire,  thus : — take  a  dozen  or  fifteen  peats,  and  put  them  upon  the 
top  of  the  fire,  upon  edge.  They  will  soon  draw  up  the  coal  fire, 
and  hceomo  rod  in  a  short  time ;  after  being  turned  about,  once  or 
twice,  and  they  have  ceased  to  smoke,  they  are  sufficiently  charred, 
and  may  be  removed  to  the  stoves.  By  following  this  plan  you  keep 
up  the  kitchen  fire,  and  have,  at  the  same  time,  with  very  little 
trouble,  a  supply  of  the  best  charred  peat,  perfectly  free  from  smoke ; 
and  the  vapour  is  by  no  means  so  noxious  as  charcoal  made  from 
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wood.  Peats,  charred  in  this  way  may  be  used  in  a  chafer,  in  any 
room,  without  danger  arising  from  the  Tapour.* 

For  the  production  of  gunpowder,  many  varieties  of  peat  are  supe- 
rior to  the  charcoal  of  dogwood  and  alder. 

Por  gas,  its  properties  have  been  tested  in  Dublin,  Paris,  and  Ply- 
mouth ;  yielding  about  the  same  as  the  Newcastle  coal,  but  its  iigbt 
is  superior  in  brilliancy  and  power. 

I"or  "pavemenU,  when  combined  with  an  artificial  asphaltuni,  com- 
posed of  carbonate  of  lime  and  coal  tar,  it  forms  a  solid  and  elastic 
road,  superior  in  many  respects  to  native  asphaltum.  The  tendency 
of  this  artificial  asphalte  to  crack  and  break,  is  counteracted  hy  the 
strong  fibre  of  the  turf ;  which,  if  added  to  the  chalk  and  tar,  while 
warm,  acts  as  a  binder  when  the  mass  is  cooled,  and  obviates  iis 
brittleness.f 

Analym  of  Irish  peat,  of  an  inferior  quality,  from  the  Bog  of 
Allen  ;  made  with  a  view  to  ascertain  its  calorific  power,  hy  Mr,  C. 
Cowper,  of  London.  The  experiment  was  pursued  by  the  litharge 
test,  recommended  by  Berthier.  This  consists  in  mixing  a  given 
weight  of  the  fuel  with  a  sufficient  quantity  of  litharge,  and  heating 
it  in  a  crucible ;  the  heating  power  is  in  proportion  to  the  quantity 
of  lead  reduced. 

By  Mr.  Oowper's  experiments,  the  following  comparative  results 
were  obtained,  being  averages  of  six  or  eight  experiments  each. 

10  grs.  of  good  Newcastle  coai  gave  -  -  284  grs. 

10  gra.  of  oven  coke,      -            -  -  -  302  grs. 

10  grs.  of  common  peat,             .  _  .  144  gra, 

10  grs.  of  same,  coked  in  a  crucible,  -  -  259  grs, 

"  The  foregoing  analysis  is  founded  npon  a  well  known  fact,  that 
the  quantity  of  heat,  generated  during  the  combustion  of  any  fuel,  is 
in  exact  relation  to  the  quantity  of  oxygen  consumed  in  the  process. 
Hence,  in  order  to  ascertain  the  relative  calorific  power  of  different 
kinds  of  fuel,  it  is  only  necessary  to  ascertain  the  quantity  of  oxygen 
which  each  consumes  in  burning."! 

These  experiments  show  that  seven  tons  of  pfeat  coke  are  equal  to 
six  tons  of  good  coal  coke. 

Professor  Everitt's  experiments,  similarly  conducted,  show  that 

10  grs.  of  peat  coke,  picked  surface,  gave  -     277  grs. 

10  grs.  of  peat  coke,  lower  strata,  gavo  -     250  grs. 

10  grs,  of  pressed  peat,  gave      -  -  -     137  grs. 

Application  of  Peat  to  Iron  Making. 
It  has  been  asked,  can  peat  be  advantageously  used  in  the  manu- 
facture of  iron  ?     Generally  speaking,  the  answer  has  been  in  the 

«  Loudon's  Bncyolopeaia  of  AgrioQltnre,  1831,  p.  747. 

t  Fanner's  Magniine,  Vol.  XVII. 

X  Hjrne  on  Compressed  Peat,  Boston,  I8il,  p.  II. 
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negative.  Yet  experience  proves  that  in  auch  a  matter  we  ought  not 
to  pronounce  an  ahsolute  opinion. 

The  history  of  the  mating  of  iron  with  bituminoua  coal  or  coke,  is 
the  most  striking  instance  of  this  truth.  The  English  forge-masters 
maintained  with  all  the  energy  of  conviction,  that  pit-coal  could 
never  be  used  in  the  fabrication  of  iron ;  and  they  treated  with  ridi- 
cule all  who  made  such  attempts.  We  have  witnessed  the  triumphal 
results,  and  its  universal  and  successful  application.  So  also  with 
the  employment  of  anthracite  or  stone  coal  in  the  process  of  iron 
making.  It  had  bafBed,  for  a  long  series  of  years,  every  attempt  to 
employ  it;  and  but  a  short  time  ago  it  was  pronounced  ao  sur- 
rounded with  difficulty  as  to  bo  impracticable.  We  now  see  that  it 
is  managed  with  equal  or  oven  more  facility  than  with  the  bituminous 
coal. 

We  shall  show,  in  the  progress  of  these  pages,  that  it  is  not  only 
practicable  to  employ  peat  as  the  fuel  in  fabricating  iron,  but  that  at 
the  present  moment,  it  ia  absolutely  in  fnll  operation  on  an  extensive 
scale ;  not  only  in  high  furnaces,  but  in  puddling  and  refining ;  in 
cubilot  and  in  reverberatory  furnaces ;  in  forges ;  in  fact,  in  nearly 
all  the  processes  of  iron  manufjicture. 

The  countries  where  this  combustible  is  so  employed,  on  a  large 
scale,  are  Fiance,  Bohemia,  Bavaria,  Westphalia,  Wurtemberg,  and 
in  several  adjacent  pi  evinces;  thus  settling  this  question  in  the  only 
way  it  ought  to  be  answered ;  practically  and  successfully. 


TuN   of   Iml'jsis 

otFeat, 

botTl  i 

By  whom  analjiod. 

Carbon, 

Loealitj  and  Deaoription. 

Per  eent. 

Per  cent. 

Par  eeal 

DaTid  Musliet,  Esq., 

26.20 

72.60 

2.20 

Scotch  peat,  raw  state. 

Dr.  Kane, 

37 

13 

1.8S 

Bog  of  Allen,  Ireland. 

M.  Marcher,                        | 

65M 

2i 

00 
00 

13.00 
15.00 

Carbonized  peat, 
Baw  state. 

M.  Debette, 

bt'oo 

3( 

00 

3.00 

Bohemia,  carboniBod. 

M.  Bertbier,                     1 

38.00 
2i.40 

H 

60 

sloo 

onrboniied? 
Wurteniberg>  raw  state. 

Dr.  aT.Jadison, 

21.00 

72 

00 

T-OO 

Miune,  U.  S.,  raw  state. 

M.  Sawge, 

69 

8.30 

Ardennes,  France,  raw. 

M.  Dlday, 

sioo 

58 

00 

33.00 

Ensse-Alpea,  France,  raw. 

In  a  pamphlet  on  this  subject,  republished  by  Mr.  Alex.  S.  Byrne, 
he  remarks  that  charcoal  iron  is  the  best  known  at  present  in  the 
markets;  and  that  such  is  its  value  and  superiority,  that  large  quan- 
tities are  annually  imported  into  England  from  India  and  China, 
and  sold  at  the  enormous  price  of  iS6  [$173]  per  ton.  Mr.  Byrne 
contends  that  Peat  Coke  is  of  still  greater  value  than  the  best 
charcoal,  and  that  in  the  manufacture  of  iron  it  stands  unrivalled  as 
a  fuel. 

When  properly  compressed,  two  tons  of  peat  coke  occupy  no  more 
space  than  one  of  charcoal:  consequently,  where  intensity  of  heat  is 
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an  object,  a  much  higher  temperature  can  be  obtained  from  peat  colse 
than  from  the  hardest  and  closest  charcoal.* 

Professor  Everitt's  inTeatigationa  of  the  common  Lancashire  peat 
show  that  in  regard  to  comparative  specific  gravity — 

Compressed  peat  poaseeaes  ...     1.160 

Less  pressed,         .  .  .  .  .       .910 

Peat  coke,  hard  pressed,     .  .  -  -     1.040 

Less  pressed,  -----       .913 

Charcoal  from  hard  woods  -  -       .400  to  .625 

Hence  it  appears  that  the  coke  prepared  from  compressed  peat  is 
nearly  double  the  density  of  ordinary  charcoal.  In  common  prac- 
tice it  is  estimated  that  100  lbs.  of  charcoal  occupy  the  same  space 
as  200  lbs,  of  coke.  Peat  coke  would  occupy,  weight  for  weight,  the 
same  space  as  common  coke. 

Professor  Everitt  adds,  that  "where  bulk  of  stowage  and  high  in- 
tensity of  heat  are  important  considerations,  the  peat  coke  is  superior 
to  wood  charcoal."  Moreover,  the  density  of  peat  coke,  by  means 
of  a  Stamper  press  and  the  use  of  heat,  can  be  carried  up  to  1.359, 
which  increases  the  comparison  in  its  favour. 

The  admixture  of  peat,  even  in  its  natnral  state,  with  common 
coke,  in  smelting  iron,  materially  improves  its  quality;  in  some  in- 
stances changing  the  pig  metal  from  the  state  of  "white  iron"  to  that 
of  "gray  iron,"  technically  called  "foundery." 

Good  peat  is  shown  to  be  preferable  to  any  other  fuel,  not  only 
for  the  process  just  mentioned,  but  in  welding,  and  for  softening  steel 
platea,  &e. 

For  the  finer  iron  works,  turf  and  turf-charcoal  are  known  to  be 
better  than  wood  charcoal.  Dr.  Kane  shows  that  the  precious  Baltic 
iron,  for  which  from  ^£15  to  d£35  per  ton  is  given,  could  be  equalled 
by  Irish  iron,  smelted  by  Irish  turf,  for  ^6, 6s.  per  ton.f 

Erom  another  source  we  learn  that  iron,  manufactured  with  peat 
fuel,  is  more  malleable  than  Swedish ;  and  that  tools  made  from  it 
are  of  a  superior  quality.  It  has  been  doubted  whether  peat  can  be 
used  in  the  puddling  furnace,  but  with  a  diminished  produce ;  yet  the 
working  of  iron  by  this  fuel  is  known  to  improve  its  quality,  and  the 
welds,  especially,  are  superior  to  those  made  with  coal.f 

It  has  been  proved  that,  after  peat  has  been  well  carbonized,  it 
may  be  employed  in  puddling  and  reverberatory  furnaces,  and  forges. 
Aa  to  its  use  in  blast  furnaces,  peat,  which  is  the  lightest  of  all  coals, 
would  consequently  seem  to  be  the  least  fitted  for  the  reduction  of 
ores,§  But  even  this  difficulty  has,  in  great  measure,  been  surmounted 
in  the  high  furnaces  of  Germany. 

M.  V.  Lamy  has  made  a  series  of  experiments  to  determine  the 

»  Obsorvaijona  on  the  uses  and  advantages  of  oompresBecl  peat,  bj  Aloi.  S.  Bjrne,  ISH, 
atridgod  from  tbe  American  Repettorj. 

t  Ihe  iBdaetrial  Besouroea  of  Ireland,  by  Eoberl  Kane,  M.  D.,  18it. 

t  Mining  Journal,  Deo.  fltb,  1845. 

I  Oa  tbe  applicabili^  of  peat  to  nmnufao luring  iron—Mining  Revieiy,  1B40,  p.  46. 


ijGooglc 


174  INTaOBTJCTION. 

quantity  of  heat  given  out  by  peat,  in  burning,  compared  ■witli  otlier 
combustibles:  the  results  are  as  follows: 

One  kilogramme,  or  2J  lbs.,  of  tbo  varieties  of  fuel  mentioned 
below,  evolved  of  caloric  the  following  parts: 


Wood  charcoal,  75  parts. 

Coal-coke,  66     " 

Charred  peat,  63     " 

Raw  peat,  25  to  30     " 


Bituminous  coal,  60  parts 

Charred  wood,  39      " 

Dry  wood,  36       " 

Wood  with  ith  moisture,  27      " 


Thus,  as  regards  charred  peat,  or  turf  charcoal,  it  appears  pre- 
ferable to  coal  in  the  manufacture  of  iron,  and  is  almost  equal  to 
wood  charcoal. 

Compressed  peat,  dried  in  a  furnace,  could  be  used  with  decided 
advantage  in  a  puddling  furnace.*  In  feet,  it  is  already  in  extensive 
use,  and  the  results  have  been  very  carefully  investigated  by  men  of 
science,  aa  well  as  of  profound  practical  attainments,  more  especially 
in  the  iron  districts  of  the  Austrian  Empire. 

Prepared  Tv/rf  or  Feat  for  steam  purposes,  and  in  various  pro- 
eesses  of  working  iron  and  steel. — A  patent  has  been  obtained  by 
Mr.  Williams,  managing  director  of  the  Dublin  Steam  Navigation 
Comptiny,  for  a  method  of  converting  the  lightest  and  purest  beds  of 
peat  moss,  or  bog,  into  the  four  following  products :  each  of  which 
possesses  very  valuable  properties. 

1.  A  brown  combustible, — solid — denser  than  oak. 

2.  A  charcoal,  twice  as  compact  as  that  of  hard  wood. 

3.  A  factitious  coal. 

4.  A  factitious  coke. 

Mr.  D'Ernst,  artificer  of  fire-works  to  Vauxhall,  has  proved,  by 
the  severe  test  of  coloured  fires,  that  the  turf  charcoal  of  Mr.  Wil- 
liams is  twenty  per  cent,  more  combustible  than  that  of  oak.  Mr. 
Oldham,  engineer  of  the  Bank  of  England,  has  applied  it  in  soften- 
ing his  steel  plates  and  dies,  with  remarkable  success. 

But  one  of  the  most  important  results  is,  that  with  ten  cwts.  of  the 
factitious  coal,  the  same  steam  power  is  now  obtained,  in  navigating 
the  company's  ships,  as  with  seventeen  and  a  half  cwts.  of  pit  coal, 
alone;  thereby  saving  thirty  per  cent,  in  the  stowage  of  fuel.  What 
a  prospect  is  thus  opened  of  turning  to  admirable  account,  the  now 
unprofitable  bogs  of  Ireland;  and  of  producing,  from  their  in oshaiisti- 
ble  and  reproductive  stores,  a  superior  fuel,  for  every  purpose  of  arts 
and  engineering  If 

From  tho  experiments  of  Mr.  Le  Sage,  charred  ordinary  turf  seems 
to  be  capable  of  producing  a  far  more  intense  heat  than  common 
charcoal.  It  has  been  found  preferable  to  all  other  fuel  for  case- 
hardening  iron;  tempering  steel;  forging  horse-shoes;  and  welding 
gun  barrela.J  Since  turf  is  partially  carbonized  in  its  native  state, 
when  it  is  condensed  by  the  hydraulic  press,  and  fully  charred,  it 

®  Mmlng  Reviow,  quoting  VAnore,  p.  53. 

t  Ure'a  Diotionarj  of  ArM  and  Muoufattures. 

j  EepBrtorj  of  Arts,  Vol.  V. 
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mnat  evidently  afford  a  charcoa!  very  superior  in  calorific  power,  to 
tlie  porous  substance  generated  from  wood  by  fire. 

It  was  announced,  a  few  years  ago,  as  an  important  fact,  that  the 
steamers  plying  between  Limerick,  Clare,  and  Kilrush,  in  Irelsmt, 
were  using  peat  for  their  fuel.  The  Garry-Owen,  steamer,  has  made 
the  passage  between  Kilrush  and  Limerick,  fired  with  turf,  [although 
in  the  midst  of  a  coal  region,]  in  three  Lours  and  twenty  minutes. 
We  have  been  recently  told  that  the  Shannon  steamers  mostly  use 
it,  and  that  it  is  growing  into  use  in  mills  and  factories.* 

Turf  forma  an  important  article  of  transportation,  to  Dublin,  &c., 
on  the  Grand  Canal.  In  18S1,  48,000  tons  were  conveyed  on  this 
canal. 

The  city  of  Londonderry  receives  its  supplies  of  turf  from  the 
county  of  Donegal."!" 

We  continue  our  notices,  derived  from  various  sources,  of  the  im- 
portance of  this  heretofore  neglected  species  of  combustible. 

The  Editor  of  the  Mining  Journal  of  London,  in  an  able  article, 
of  December  20th,  1845,  waimly  advocates  this  subject,  with  refer- 
ence to  Ireland.  He  remarks  thit  among  the  numerous  resources 
which  nature  has  pHced  in  such  profusion  throughout  Ireland,  there 
is,  perhaps,  none  to  such  a  piolific  evtent  oi  in  comparison,  so  littlo 
valued  or  turned  to  the  uses  foi  which  it  is  so  eminently  calculated, 
as  peat  or  turf. 

From  Dr.  Kane  we  ascertain  tint  the  light  turf,  which  is  so  much 
burned,  weighs  500  lbs  pei  cubic  yud ,  while  the  most  dense  varies 
from  900  to  1100  lbs  ,  being  about  half  the  aveiige  weight  of  coal. 
Thus,  furnaces,  to  hum  a  similar  weight  of  coal  and  tmf,  would  re- 
i|«ire  double  the  volume  of  the  latter. 

We  have  alluded,  in  a  previous  page,  to  Mr.  Williams's  prepared 
turf.  His  method  of  preparing  it,  is  as  follows.  When  freshly  cut, 
the  fibre  of  the  peat  is  broken  up,  and  the  mass  is  placed  between 
cloths  and  pressed  by  a  powerful  hydraulic  press ;  which  condenses 
it  to  one-third  of  its  original  volume,  and  to  three-fifths  of  its  weight, 
through  the  loss  of  moisture, 

This  condensed  peat,  when  carbonized,  gives  a  fine  coherent  coke, 
containing  little  ashes,  and  amounts  to  thirty  per  cent,  of  the  weight 
of  the  turf.  Its  density  is  greater  than  wood- char  coal,  and  it  can  be 
manufactured  for  20s.  per  ton. 

That  this  combustible  can  be  successfully  employed  in  iron  works, 
in  the  puddling  and  second  fusion,  in  the  re-heating  and  rolling  of 
the  metal, — in  fact,  in  all  the  operations  which  are  effected  with  coal 
in  England,  is  practically  demonstrated  in  the  furnaces  of  Ransko, 
in  Bohemia,,  and  of  Koenigsbronn,  in  Wurtemberg,  the  details  of 
which  appear  in  the  succeeding  extracts. 

A  work  has  been  published,  1845-6,  by  Mr.  Mallet,  of  Dublin,  '*  on 
the  artificial  preparation  of  turf,"  showing  the  immense  advantages 
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to  Ireland  are,  or  rather  might  he,  its  peat-boga.  We  have  no  room 
here  for  details  of  his  experimenta.  He  considera  the  best  method 
of  taking  turf,  instead  of  cutting  it  into  sods,  is,  to  work  it  up  like 
mortar,  and  thus  to  break  the  fibre,  and  mould  it  into  bricks ;  which 
are  afterwards  kiln-dried, 

M.  Goldenberg  has  reported  on  the  successful  emplojmont  of  gas, 
obtained  from  peat,  for  the  refining  of  iron  and  the  puddling  of  steel, 
in  various  parts  of  Grermany. 

He  considers  that  the  successful  result  of  this  method  will  be  of 
the  greatest  importance  to  the  whole  of  northern  Germany,  whore 
extensive  beds  of  turf  and  lignite  preva.il. 

In  their  solid  state,  these  combustibles  have,  heretofore,  been  of 
little  use  in  the  manufacture  of  metal ;  but  being  reduced  into  gas, 
they  become  a  great  resource  to  those  districts. 

The  same  process  would  not  be  leas  beneficial  to  France,  which 
possesses  some  very  rich  peat  bogs,  and  scarcely  turned  to  use. 

It  is  also  adopted  in  Sweden,  where  coal  is  scarce. 

Iron  manufactured  through  the  agency  of  Feat. 

Ireland  has  heretofore  paid  one  million  sterling  annually  to  Eng- 
land for  iron.  It  is  now  contemplated  that  she  will  not  only  keep  at 
home  this  amount  of  capital,  but  will  even  receive  a  much  larger  sum 
from  England  for  a  description  of  iron  which  the  latter  cannot  do 
without,  and  which,  for  want  of  peat  or  charcoal,  she  cannot  manu- 
facture. 

It  is  expected  that  Ireland  will  henceforward  have  it  in  her  power 
to  supply  this  iron  on  better  terms  than  it  can  be  imported  from  the 
Baltic,  and,  consequently,  that  the  large  sums  now  paid  for  foreign 
iron,  will  be  spent  in  the  former  country,  to  the  great  benefit  of  its 
population.* 

We  can  find  but  little  further  space  to  cite  with  reference  to  the 
employment  of  the  peat  of  Ireland  the  facts  and  opinions  with  which 
intelligent  persons  have  recently  furnished  us.  Among  others  is  an 
able  pamphlet  by  J.  W,  Rogers,  pointing  out  a  mode  for  the  perma- 
nent employment  of  the  overplus  labouring  population  of  that  country. 
He  suggests  the  employing  them  in  preparing  different  kinds  of  fuel 
from  the  immense  bog  disti'iets.  The  writer  "has  been  in  the  habit 
of  having  peat  charcoal  prepared  for  smith's  uae,  infinitely  in  prefe- 
rence to  any  coal,"  and  states  that,  "if  within  the  reach  of  the 
manufactories  of  iron,  at  the  price  at  which  it  can  be  produced,  no 
other  fuel  would  be  used."  We  add  the  following  extract  from  this 
work  ;— 

"  Charcoal  of  peat  baa  been  found,  by  analysis,  to  possess  almost 
identical  qualities  with  wood  charcoal.  Prepared,  as  it  hitherto  has 
been,  however,  it  is  more  friable,  and  therefore  more  fitted  for  many 
purposes — such  as  the  working  of  iron,  manufacture  of  gunpowder, 

»  Eiitorial  remarks,  Miuing  Journnl,  July  11th,  1816. 
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&e.,  &c.,  and  also  as  a  fertilizer — the  great  value  of  which  is  not 
known  in  this  country  ;  but  peat  charcoal  is  quite  capable  of  being 
prepared  so  as  to  obtain  a  density,  little  if  at  all  inferior  to  wood 
charcoal." 

The  calorific  value  of  peat  cote  may  be  commercially  averaged  as 
equal  to  coal  coke.  The  evaporative  powers  of  the  two  are  nearly 
equal;  but  peat  cote  has  the  advantage  of  freedom  from  sulphur. 
Its  superiority  is  decided  when  used  for  the  following  purposes : — 

For  the  working  of  malleable  iron. 

For  melting  unmalleable  or  cast-iron. 

For  all  descriptions  of  brass  and  copper  work ;  and 

For  the  smelting  and  general  manufacture  of  iron  from  tho  ore.* 

Mr.  Rogers  has  followed  up  this  interesting  subject  by  a  pamphlet 
entitled,  "  Appeal  for  the  Irish  Peasantry,  '  in  relation  to  tho  em- 
ployment of  the  Irish  peat.  He  remarks,  that  "  when  compressed 
coke  is  carbonized,  it  gives  a  fine  coherent  coke,  which  contains  very 
little  ash,  and  amounts  to  about  thirty  per  cent,  of  its  weight.  The 
density  of  this  coke  is  greater  than  that  of  charcoal — being  found  to 
range  from  0,913  to  1.040,"  The  objection,  as  regards  ships  of  war 
in  action,  that  the  splintering  is  so  great,  that  this  material  cannot 
te  safely  employed,  is  met  by  the  assertion  that  the  evil  entirely 
arises  from  one  cause — that  of  iron  being  now  made  solely  by  sul- 
phureous fuel.     Iron  made  with  the  peat  charcoal  will  not  splinter. 

It  is  remarked  in  the  Mining  Journal,  that  the  smiths  in  the 
country  surrounding  Dartmoor  travel  twenty  or  thirty  miles  to  get 
the  peat  for  charring,  and  that  horse-shoes  made  with  it  are  known 
to  produce  almost  double  price.f 

France. — Official  accounts  of  the  amount  of  turf  raised  in  France 
and  the  number  of  workmen  to  whom  the  process  gives  employment 
are  annually  published ;  but  owing  to  the  difficulty  in  procuring 
accurate  statements,  and  to  th?  irregular  time  and  manner  of  work- 
ing the  turbaries  in  the  communes,  some  uncertainty  always  prevails 
&8  to  the  details.  In  some  districts  the  turf  is  solely  applied  to  the 
domestic  purposes  of  the  inhabitants.     In  others  on  the   contrary, 


to  considerable  works ; 
ious  important  industrial   estab- 
istilleriea,  dye-h 


the  exploration   of  the  pits  give  i 
this  fuel  fumbhes   a  supply  to  vario 
lishments,  such   as  sugar-houses,  disi 

gines  and  boilers,  and  kilns  for  lime  and  plaster ;  and  it  is  even  em- 
ployed, although  to  a  limited  extent,  in  certain  iron  works.  The 
quantity  of  peat  annually  raised,  is  greatly  on  the  increase  in  France, 
Austria,  Bohemia,  Bavaria,  Styria,  Wurtemberg,  and  other  parts 
of  Germany,  in  consequence  of  recent  improvements  in  its  applica- 
tion to  tho  smelting  and  fabrication  of  iron. 

Peat  of  Les  Landei  ;  errmloye.d  for  manufacturing  Iron.    Iron 
works  of  lehoux  in  Les   Landes. — According  to    M.    Lefebvre,t 
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tliG  proportions  \vhich  result  from  the  operations  at  the  refining  and 
puddling  furnaces,  and  forge  operations  at  these  worts,  chiefly 
through  the  use  of  peat,  are  as  follows:  114  kilog.  pig  iron  produce 
100  kilog,  of  bar  iron,  with  93  kilog.  peat,  and  52  kilog.  wood. 

116  kiiog.  pig  iron  produce  100  kilog.  of  bar  iron,  with  93  kJlog. 
peat,  37  kilog.  wood,  and  9  kilog.  coal. 

The  peat  of  Ichoux  contains  two  and  a  half  times  more  ashes  than 
the  peat  of  Koenigsbronn,  in  Wurtemberg,  there  also  employed 
in  iron  making.  In  1842  the  establishment  in  Ichoux  was  the 
only  one  in  France  in  which  peat  was  employed  for  converting  cast 
iron.  There  are,  however,  a  great  nnmber  of  forges  in  the  vicinity 
of  the  turbaries,  which  are  able  to  procure  this  combustible  at  a 
small  price;  and  with  the  example  of  KOenigsbroDn  before  us,  which 
has  been  regularly  and  satisfactorily  conducted,  during  many  years, 
by  M.  Veberiing,  we  can  no  longer  permit  ourselves  to  doubt  the 
advantages,  which  are  presented,  by  the  employment  of  peat,  in  the 
fabrication  of  iron. 

Iron  making  hy  means  of  G-as  obtained  from  Peat, — This  is  now 
practised  in  France,  Germany,  and  Sweden. 

We  find  it  stated  in  the  Loudon  Mining  Journal,  April  lat,  1854, 
that  a  French  chemist,  M.  Lallamand,  has  lately  invented  a  method 
of  making  Paper  from  peat.  For  particulars  of  the  process  we  refer 
s  to  the  Journal. 


Prussia, — Peat  is  in  very  extensive  use  in  Prussia,  in  Bavaria, 
and  Wurtemberg.  At  Berlin,  and  its  environs,  it  is  employed  in 
almost  all  the  workshops ;  and  on  account  of  its  application  to  the 
production  of  Gas,  its  consumption  is  regularly  augmenting.  The 
price  and  qualities  of  turf,  differ  greatly  in  one  locality  from  ano- 
ther. In  the  north  of  Germany,  the  value  of  the  store,  or  cubic 
metre  of  peat,  varies  between  1  fr.  30  cents,  and  3  frs. 

G-as  employed  in  refining  Iron. — The  gas  of  the  high  furnaces  in 
Germany,  has  been  satisfactorily  introduced,  employing  for  this  pur- 
pose, combustibles  of  an  inferior  quality ;  such  as  peat,  lignite,  and 
■  even  wood.  At  Magdesburg,  in  the  Harta,  not  only  iron  is  refined, 
but  steel  is  fabricated,  and  possesses  all  the  characters  of  a  good 
quality.  It  is  expected  here,  to  effect  an  economy  of  50  per  cent., 
in  the  combustible,  inasmuch,  as  fifty  francs  worth  of  wood,  con- 
verted into  gas,  will  give  a  result,  which  they  have  never  yet  been 
able  to  obtain,  with  less  than  a  mean  quantity  of  charcoal  of  double 
the  cost. 

The  good  result  of  this  method,  when  perfected,  will  be  of  the 
highest  importance  to  northern  Germany,  which  possesses  immense 
deposits  of  turf,  and  lignite.  In  their  solid  state,  these  combustibles 
have  been  of  little  service  in  the  fabrication  of  metals ;  but  reduced 
to  gas,  they  will  become  a  great  resource  in  those  countries. 

The  same  process,  will  be  no  less  useful  to  France,  which  possesses 
very  rich  turbarios,  of  which  little  use  has  yet  been  made.  Wood 
for  the  fabrication  of  gas,  not  requring  to  be  carbonized,  will  equally 
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lOurce  of  more  econoinica.1  and  arlvantageous  employment. 
The  beneficial  results,  obtained  bj  the  use  of  gas  in  refining  iron, 
as  much  from  the  economy  of  the  fuel,  as  from  the  smallness  of  the 
loss,  and  the  amelioration  of  the  quality—render  it,  speedily  desira- 
ble, that  the  forge-masters  should  apply  themselves  with  ardour  to 
the  study  of  this  process,  and  introduce  it  in  the  iron  works.* 

Bohemia. — Iron  works  of  RansTeo,  in  Bohemia,  vnih  Peatforfuel.-^ 

Si-gh  Furnaces. — These  works  are  situated  at  the  south-west  ex- 
tremity of  Bohemia,  and  belong  to  the  Prince  of  Dietrichstein.  They 
consist  of  two  high  furnaces  and  two  cubilots,  which  are  worked  with 
a  mixture  of  turf  and  charcoal.  There  are  also  several  refining  fires ; 
the  establishment  comprising  four  hundred  workmen. 

The  turf  is  brought  from  the  turbaries  situated  some  leagues  from 
Eanako.  It  is  there  dug  in  bricks  or  oblong  pieces ;  of  which  the 
three  dimensions  are  35—16,  and  13  centimetres  [^13f>c6ix5 
inches  Eng.]  These  bricks  are  exposed  in  piles  to  the  air,  during 
the  fine  season,  where,  in  drying,  they  contract  nearly  to  one  third ; 
so  that  when  they  are  carried  to  the  iron  works  their  three  dimen- 
sions are  there  found  to  be  about  7^  3.5x  2,4  inches.  A  cube  metre 
[^  35^  Eng.  cube  feet,]  contains  590  of  these  bricks. 

In  general,  these  peat  bricks  are  not  employed  until  one  year  after 
having  been  dug ;  and  it  is  considered  good  to  wait  even  a  longer 
time.  They  are  stored  under  the  sheds  attached  to  the  high  furnace, 
and  are,  of  course,  sheltered  from  the  rain.  The  fuel  receives  no 
further  attention  or  preparation.  It  was  at  first  proposed  to  use  it 
in  the  carbonized  state ;  but  as  regards  this  particular  quality  of 
peat,  the  carbon  obtained  was  not  found  much  more  advantageous, 
practically,  than  the  peat  itself,  and  it  became  too  expensive. 

They  next  essayed  to  dry  it  in  kilns,  by  means  of  the  waste  heat  or 
flame  of  the  high  furnace.  In  time  this  was  also  abandoned ;  because 
it  required  immense  apparatus  to  dry  all  the  turf  required  for  con- 
sumption at  the  works ;  and  because  this  operation  is  always  danger- 
ous, the  peat  catching  fire  with  great  facility ;  and,  finally,  because 
the  advantage  acquired  on  one  side,  would  scarcely  compensate  the 
expense  of  manipulation  on  the  other. 

In  France  and  in  Wurtemberg,  they  have  essayed,  several  times 
to  compress  the  peat,  to  discharge  the  water,  and  to  condense  the 
combustible  matter  into  the  same  volume ;  but  experience  has  shown 
that  this  operation  is  costly  and  difSeult  to  execute,  on  account  of 
the  elasticity  of  the  peat.  Besides  much  of  the  combustible  substance 
escapes  with  the  compressed  water.  On  this  account  they  employed, 
at  Ransko,  non-compressed  turf,  simply  dried  in  the  air. 

Two  varieties  of  peat  are  used  here,  the  distinctions  of  which  are 
pointed  out  by  M.  Delesse.  One  of  these  weighs  400,  the  other  58T 
lbs.  English,  the  cube  metre  of  35^  cube  feet  English.     They  cost  at 
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the  iron  works  Ifr.  34  [=  13d  Engl.  ^  $0.26  Amer.]  per  stere 
^=  35J  cube  feet  Eiig,  Tke  weight  and  cost  per  stere  of  the  different 
species  of  charcoal,  employed  in  the  high  furnaces  with  the  peat,  are 
as  follows : 

Fr.  Kil.     Eng.  lbs.  Cost  at  tlio  worlia. 

Charcoal,  resinous  wood,  125  =  275^4/r.  lic.^Sa.  4(^.:zz=$0.80 
Charcoal,  hard  wood,  heavy,  213  =  468^5  49  =4  5  =  1.06 
Charcoal,  employed,  143  =  314^4      40    :^3    6     =    0.84 

The  price  of  a  volume  of  charcoal  is  thus  more  than  triple  that  of 
an  equal  volume  of  peat ;  it  will,  therefore,  he  advantageous  to  ex- 
change, as  soon  as  possible,  the  charcoal  for  the  peat. 

The  ore  smelted  here  is  clay-iron  stone,  of  moderate  quality,  and 
the  fnel  is,  generally,  turf  and  charcoal  mixed.  In  the  making  of  a 
ton  of  iron  are  employed, — Turf,  34  cwt.  3  qrs.,  costing  8s.  9d.; 
Charcoal,  30  cwt.  costing  248.  *Jd. ;  together,  ^1 13s.  id.  Producing 
iron  of  tho  very  highest  character,* 

At  Sehlakenwerth  in  Bohemia,  near  Carlsbad,  is  a  high  furnace, 
which  works  with  a  mixture  of  charcoal  of  wood  and  peat  charcoal. 

The  peat  is  raised  upon  the  plateaux  of  the  Erzebirge,  at  more 
than  1000  metres  elevation,  and  its  exploitation  is  only  practicable 
during  two  months  in  the  year.  They  carbonize  it  in  the  same  man- 
ner as  wood,  in  circular  piles,  and  obtain  a  veiry  dense  charcoal, 
which,  on  an  average  does  not  contain  more  than  five  per  cent,  of 
ashes. 

The  stere  of  peat  charcoal  weighs  300  kilogrammes  —  660  lbs. 
English;  and  the  stere  of  wood  charcoal  weighs  only  141  kilo- 
grammes =  310 ;  used  in  equal  quantities  in  the  high  furnaces.  The 
analysis  of  the  carbonized  turf  is  as  follows,  on  the  authority  of  M. 
Debette :  fixed  carbon,  67 ;  volatile  matters,  30 ;  ashes,  3 ;  total, 
100. 

C'ubilot  Furnaces. — A  mixture  of  equal  parts  of  peat  charcoal  and 
wood  charcoal  is  employed  in  the  cubilot  furnaces  of  Bohemia,  with 
heated  air.  Consequently,  in  tho  cubilot,  one  volume  of  peat  pro- 
duces absolutely  the  same  effect  as  one  volume  of  charcoal.  See 
also  an  article  "  on  the  applicability  of  Peat  to  manufacturing  Iron," 
in  L'Ancre  and  on  the  same  subject  in  Mining  Review,  1849. 

We  have  taken  much  paina,  in  the  foregoing  valuable  practicable 
statements,  to  reduce  the  German  and  Erench  weights  and  measures 
to  those  of  England;  and  also  to  exhibit  the  prices  both  in  Erench, 
English,  and  American  currency.  The  results  are  thus  made  intelli- 
gible to  our  readers. 

KiNSDOM  OF  WuETEMEBRa. — Peat  employed  in  Reverheratory  and 
other  Furnaces  in  Wurtemherg. — At  Kdenigsbronn,  they  execute 
with  peat  alone,  the  refining,  and  the  second  fusion  of  the  pig  metal ; 

«  Mining  Journal  of  London,  Dacemher  301b,  184S. 
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its  pucldling,  the  reheating  of  the  lumps,  and  rolling  the  bars  and 
plates;  in  fine  all  the  operations  which  are  made  with  coal  in  the 
English  forges.     The  works  are  under  the  care  of  Mr.  Veberling. 

The  peat  ia  of  three  kinds,  as  follows : 

1st.  Peat  of  Dattenkausen. — Fibrous  or  consisting  of  interlaced 
filaments,  its  colour  varying  from  dark  yellow  to  brown. 

Peat  in  Iron  making. — Comparative  weight  and  volume  of  a  brick 
of  each  kind. 


Alter  drying  i 

u  tbe  <ur. 

Waigtt  in 
grammes. 

After  deaiceatioii  in  the  kiin. 

Value  in  cubio  o 

Volume  in  cubic 

Weight  in 

Browu  !dna      '. 

.     .     1304 

25S 

fill 

IBB 

Aslie 
4pe 

3ito 

2d.  Peat  of  O-iinzburg Compact ;  having  an  earthy  aspect ;  colour 

deep  brown,  often  passing  to  black;  ashes,  6  or  7  per  cent. 

3d.  Peat  of  Wilkelm^field Dark  brown ;  resembling  straw  to  a 

certain  extent.     Weight  of  ashes  6|-  to  6  per  cent.  ' 


Before  desiccation  in  the  kiln. 
After,  .         -         -         -        ' 


813 
703 


Weight  in 

Oramiaes. 

265 

231 


This  species  is  first  dried  in  the  air,  at  the  place  whero  it  is  dug. 
The  bricks  are  placed  upon  a  floor,  and  are  turned  from  time  to  time. 
At  the  end  of  eight  or  ten  days  they  are  collected  io  little  piles  be- 
tween which  the  air  circulates  freely;  and  three  weeks  after,  if  the 
weather  has  not  been  too  rainy,  they  can  be  transported  to  the  iron 
works  to  be  further  dried  in  kilns ;  the  description  and  details  of 
which  we  cannot  follow  here,  and  which  bricks  are  either  heated  by 
means  of  the  waste  heat  of  the  furnaces  or  by  ovens  constructed  for 
the  express  purpose;  or  by  the  union  of  both.  Thoso  turfs  after 
being  thus  artificially  dried,  absorb  anew  the  moisture  of  the  atmo- 
sphere. It  is  therefore  necessary  to  store  them  in  places  which  aro 
as  dry  as  possible.  However,  the  quantity  which  they  will  thus 
absorb  is  so  small,  that  they  remain  several  months  and  even  a  year 
in  the  storehouses  without  losing  their  applicability  to  metallurgic 
uses. 

Of  these  three  species  of  peat  that  we  have  enumerated  above,  the 
proportionate  diminution  of  their  weight  and  volume  when  dried  is  as 
follows : 


Diminution  of  volume,  - 
Diminution  of  weight,  - 


0.24 
0.10 


0.10 
0.19 


0.135 
0.12 


Cost  of  1  kilogramme  or  metrical  quintal  [^^  220  lbs.]  delivered  at 
13 
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the  iron  -works  of  Itaelberg,  fr.  1,  29  e.^la.  6<^.  =  ^0  36;  being 
about  S3  50,  or  from  13s.  to  15s.  per  ton;  the  distance  from  Konigs- 
bronn  being  2  kilometres  (=;1J  miles.) 

M.  Berthier's  analysis  of  tlie  peat  of  KSEigsbronn  is  as  follows : 

Carbon, 24.40 

Volatile  matters, 70.60 

Ashes, 5.00 

It  is  employed  without  admixture  of  other  fuel,  in  the  refining, 
puddling  and  reverb  era  to  ry  furnaces.* 

Bavaria. — Emploi/ment  of  Peat  in  the  Iron  Works  of  Weiher- 
hammer. — This  peat  is  procured  from  the  numerous  tourbieres  of  the 
Fichtelgebirge,  which  are  worked  during  the  fine  season,  and  the 
turf  is  left  to  dry  for  six  months ;  then  it  is  stored,  but  is  not  em- 
ployed in  the  iron  works  until  a  year  after  it  has  been  dug.  The  peat 
is  of  good  quality,  compact,  heavy,  yet  containing  no  more  than  from 
3^  to  5  per  cent,  of  ashes. 

At  the  Weiherhammer  works  are  two  puddling  furnaces,  one  of 
which  is  generally  in  activity.  The  puddled  iron  is  converted  into 
bars  in  the  ordinary  charcoal  forges,  or  in  a  chafing  (r^chauffer)  fire, 
which  is  fed  with  peat  alone.  As  the  peat  which  is  dried  in  the  air 
produces  with  difficulty  a  temperature  bigh  enough  to  remelt  the  iron, 
the  combustion  is  hastened  by  means  of  a  forced  current  of  air.  This 
air,  furnished  by  the  blowing  machine  of  the  refining  furnace,  the  re- 
tnelting  of  the  pig  metal  is  effected  with  the  greatest  facility.  The 
result  of  these  operations  is  as  follows: — To  produce  100  kilogram- 
mes of  bar  iron  =^220  lbs.  English;  fuel  required,  all  peat,  2,416 
Btere=^85.32  cubic  feet,  English;  pig  metal  employed,  128  kilo- 
grammes^=281  English  Ihs.  These  proportions  are  equiTalent  to 
1  ton  and  621  lbs.  of  pig  metal,  and  868  cubic  feet  of  peat,  to  make 
1  ton  (2,240  lbs.)  of  bar  iron.t 

Holland. — Holland  possesses  no  mines  of  mineral  coals.  As  some 
reparation  for  this  privation  Nature  has  furnished  her  with  inex- 
haustible supplies  of  peat.  In  a  compressed  state,  peat  approaches 
more  closely  in  economical  value  to  coal  than  is  usually  supposed. 
It  has  been  successfully  employed  as  a  substitute  for  the  latter,  both 
in  Europe  and  America,  in  iron  works.  Por  the  ordinary  domestic 
purposes  of  the  poor,  as  we  have  witnessed  in  Holland,  Scotland, 
Wales,  Ireland  and  England,  the  pungent  (juaiity  of  the  smoke  forma 
the  chief  objection  to  its  use.  This  complaint  obviously  arises  from 
the  imperfect  application  of  the  fuel,  as  formerly  prepared. 

It  has  even  been  found  that  gas,  for  lighting,  can  be  produced  from 

»  Sur  I'emploi  de  la  tourbe  dans  la  meltallurgie  du  for,  par  M.  A.  Deleaso,  AnnnliiB  dea 
Mines,  tome  ii.  1842,  p.  f58. 

t  Snr  I'emploi  de  la  tourhe  dana  la  rnGtallurgie  du  fer,  par  M.  A.  Deloaao,  Annalea  des 
Minea,  1842.     Ist  Edition,  SSe. 
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it.  As  long  ago  as  1683,  J.  J.  Eeeolier  published  an  account  of  his 
having  not  only  produced  gas  in  England  from  common  coal,  but  in 
Holland,  from  peat  or  turf.* 

0RG4NIC  REMAINS   IN   THE   CARBONIFEROUS   PERIOD. 

IneeetB. — Professor  Agassiz  remarks  that,  "  with  regard  to  insects, 
their  existence  has  been  already  ascertained  in  the  coal  formation, 
which,  in  my  opinion,  is  much  more  intimately  connected  with  the 
paleozoic  than  with  the  secondary  formations,  by  the  whole  of  its 
organic  characters." 

Entomoitraca,  of  small  size,  abound  in  certain  coal  formations,  and 
they  are  found  after  that  period  in  a  multitude  of  deposits. 

Trilohites,  which  are  unquestionably  the  most  ancient  type  of  the 
class  Crustacea,  appear  under  the  strangest  and  most  varied  forms, 
from  their  first  occurrence  in  the  most  ancient  palaeozoic  formations. 
This  type,  however,  does  not  go  beyond  the  period  of  the  coal  forma- 
tion, when  it  is  replaced  by  gigantic  Entomostraca,  which  are  in  some 
degree  the  precursors  of  the  Macrura. 

Fishes. — "  When  I  commenced  the  publication  of  my  researches  on 
fossil  fishes,  I  was  acquainted  with  no  species  more  ancient  than  that 
of  the  coal  formation,  and  even  with  a  very  small  number  of  these. 
Now,  not  only  is  the  list  of  species  and  even  of  geneva  proper  to 
these  formations  considerably  increased,  but  the  more  ancient  depo- 
sits are  daily  increasing  more  and  more  the  number  of  types  to  add 
to  our  catalogues.  The  strata  of  the  Devonian  system,  and  those  of 
the  Silurian  system,  have  in  their  turn  furnished  a  contingent,  which 
continually  goes  on  increasing." 

"We  cannot  here  resist  the  desire  to  pursue  our  quotations  from  the 
same  Professor's  Fossil  Fauna  of  the  precursor  of  the  great  carboni- 
ferous formation,  the  old  red  sandstone,  which  also  contains  the  most 
ancient  deposits  of  coal  that  are  yet  known.  "  The  ichthyological 
fauna  of  the  old  red  sandstone  appears  in  such  extraordinary  and 
fantastical  forms,  that  the  most  trifling  remains  of  the  beings  which 
lived  at  that  epoch,  cannot  fail  to  interest  the  attention  of  the  natu- 
ralist. In  no  other  formation  do  we  find  an  assemblage  of  fishes, 
deviating  so  strikingly  from  all  that  we  are  acquainted  with  in  our 
own  days.  The  study  of  no  other  fauna  requires  so  many  years 
before  we  become  sufficiently  familiarized  with  its  types  to  venture  to 
classify  them,  and  fix  their  relations  to  those  of  other  creations. 

Comparisons  with  the  remains  of  anterior  formations  would  have 
been  impossible ;  because  it  is  in  the  old  red  sandstone  that  we  meet, 
for  the  first  time,  with  a  complete  ichthyological  fauna.  The  Silu- 
rian formation,  it  is  true,  contains  some  remains  of  fishes ;  but  hitherto 
they  have  been  so  rare,  and  the  number  of  species  so  limited,  that  it 
may  be  safely  afBrmed  that  it  is  only  with  the  Devonian  formation 
that  fishes  have  really  acquired  some  importance  among  other  fos- 

«  History  of  Fossil  Fuel,  p.  405. 
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sils ;  or,  at  least,  that  the  part  they  performed  in  nature  becomes 
appreciable." 

"What  first  strikes  one,  on  studying  the  a,ncient  deposits  is,  that 
fishes  are  the  only  representatives  of  the  branch  vcrtebrata  which 
exist  in  the  old  red  sandstone,  or  even  in  the  coal  formation ;  in  so 
much  that  we  have  a  good  right  to  call  the  epoch  when  these  forma- 
tions were  deposited,  the  reign  of  fishes. 

"  The  consideration  that  the  fishes  of  the  old  red  sandstone  really 
represent  the  embryonic  age  of  the  reign  of  fishes,  has  even  been 
with  me  a  powerful  motive  to  undertake  the  examination  of  these  an- 
cient animal  remains,  as  my  first  monograph,  forming  a  continuation 
of  my  researches ;  since  it  was  here  there  existed  evident  facts  to 
prove  the  truths  of  this  great  law  of  the  development  of  all  living 
beings." 

In  concluding  the  introductory  article,  from  whence  these  few 
brief  but  comprehensive  passages  have  been  selected,  M.  Agassiz 
remarks,  that  viewing  this  assemblage  of  fossil  fishes  of  the  old  red 
sandstone,  as  a  simple  group  of  divers,  but  contemporary  species, 
and  apart  from  all  systematic  considerations,  we  are  struck  with  the 
great  diversity  which  the  species  really  present.  "  Who  would  have 
expected  that  we  should  ever  find,  in  spaces  so  limited  as  those  which 
have  hitherto  been  explored,  above  a  hundred  species  of  fossil  fishes, 
in  the  Devonian  system  alone  ;  that  is  to  say,  in  a  stage  of  our  for- 
mations which  was  believed  a  few  years  ago  to  be  confined  to  the 
British  Islands,  and  to  which,  in  consequence,  only  a  local  value  was 
assigned  ;  and  yet,  all  other  things  remaining  equal,  the  ichthjolo- 
gical  fauna  which  this  formation  contains,  is  as  considerable  as  that 
which  inhabits  the  coast  of  Europe ;  and  even  although  the  species 
of  the  old  red  sandstone  do  not  belong  to  so  great  a  number  of 
families  as  the  living  species,  they  are  not  less  varied  in  their  forms 
and  general  aspect,  nor  less  curious  in  their  external  characters 
and  organization,  nor  less  difierent  from  each  other  in  siae,  and 
the  degree  of  locomotive  power  with  which  they  were  doubtless  en- 
dowed,"* 

Foot-marks  discovered  in  the  coal-measures  of  Pennsylvania. — In 
Vol.  II,  of  the  proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  30th  of  December,  1845,  is  an  account  of  fossil  foot 
prints  in  the  sandstone  of  the  coal  measures  of  Westmoreland  county, 
Pennsylvania,  by  Dr.  A.  T.  King.  Those  particularly  described  are 
reptilian  foot-marks,  and  occur  about  three  miles  from  Greensburg, 
and  others  at  Derry,  twenty-seven  miles  from  the  same  town,  which 
seem  chiefly  to  have  been  made  by  ruminant  mammals. 

These  sites  have  subsequently  been  visited  by  Mr.  Lyell,  and  form 
the  subject  of  a  preliminary  article,  in  the  Quarterly  Journal  of  the 
Geological  Society  of  London.f 


t  Joui-nal,  Vol.  II.,  p.  418,  18JB. 
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The  stone  on  whicb  the  Greonaburg  impressions  occur,  is  a  sand- 
stone which  rises  up  from  heneath  the  well-known  and  widely  extended 
main  or  Pittsburg  ten  feet  coal  seam,  whose  outcrop  ia  worked  in  this 
neighbourhood.  The  slabs  of  sandstone  are  separated  by  layers  of  a 
fine  unctuous  clay,  such  as  would  be  admirably  fitted  to  receive  the 
most  delicate  and  faithful  impressions  of  the  feet  of  animals  treading 
upon  it. 

Twenty-two  of  these  Cheirotherian  impressions  were  discovered  hy 
Dr.  King,  on  the  under  sides  of  the  sandstone  slabs,  standing  out  in 
relief.  They  occur  in  pairs ;  each  pair  consisting  of  a  hind  and  fore 
foot.  There  are  two  rows  of  these  tracks  which  are  parallel,  or  have 
been  formed  the  one  by  the  right  fore  and  hind  feet,  the  other  by  the 
left ;  the  toes  turning  one  set  to  the  right,  and  the  others  to  the  left ; 
and  the  distances  between  the  successive  footsteps  being  about  the 
same  throughout. 

Mr.  Lyell  concurs  with  Dr.  King  as  to  the  authenticity  of  these 
foot-marks,  and  conceives  that  an  important  truth  has  beea  brought 
to  light,  through  the  exertions  of  the  latter  gentleman ; — that  the 
land  on  which  foreats  of  Sigillaria  and  Lepidodendron  grew,  gave 
support  also  to  large  air-breathing  quadrupeds.  Few  ge^ogists,  he 
observes,  will  now  be  prepared  to  believe  that  this  single  species  or 
genus  of  reptiles,  or  that  one  elaas  only  of  vertehrated  animals,  had 
possession  of  the  islands  and  continents,  on  which  so  widely-extended 
and  magnificent  a  vegetation  flourished. 

With  regard  to  the  other  supposed  impressions  of  various  animals, 
they  appear  to  be  artificially  formed  ;  probably  by  the  Indians  who 
occupied  the  country,  and  occur  under  entirely  different  circumstances 
to  the  reptilian  tracks  near  Greensburg.  Dr.  King  agrees  with  Mr, 
Lyell  in  abandoning  as  spurious  all  the  imprints  except  those  of  the 
large  reptile.  These  reptilian  tracks  occur  in  one  locality  only ;  no 
others  have  yet  been  found  in  the  same  place,  nor  under  similar  cir- 


^  the  traces  of  organic  forms,  other  than  those  of  vege- 
tables, in  the  coal  formation,  we  are  precluded  from  entering  into 
details  which  do  not  strictly  comport  with  the  plan  of  this  work. 
The  shales  and  argillaceous  ore-beds  of  the  coal  measures,  in  most 
coal-fields,  exhibit  numerous  remains  of  eonchtfera  and  moUusea.  In 
several  instances  traces  of  fishes  also  occur,  as  we  have  previously 
noticed. 

In  the  newer  coal  formation  of  Nova  Scotia,  Mr.  Dawson  discovered 
scales  of  fishes,  and  traces  of  shells.  But  the  most  interesting  dis- 
covery in  that  quarter,  is  the  foot-marks  of  unknown  animals, 
impressed  upon  the  sandstones.  They  appear  to  be  those  of  birds, 
such  for  instance  as  are  left  by  the  common  sand  piper  when  running 
over  a  firm  sandy  shore.  The  foot-marks  of  another  animal  were 
subsequently  observed,  and  in  frequent  instances  these  were  partially 
obliterated  by  rain-marks.  Many  beds  are  represented  as  rippled, 
rain-marked,  or  covered  with  worm-tracks,  all  indicative  of  a  littoral 
origin.     The  footsteps  of  another  animal,  considered  to  be  a  reptile 
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by  Mr.  Owen,  were  observed  by  Mr.  Logan.  TMb  detection  of  ani- 
mal tracks  on  the  coal  measures,  is  announced  as  the  first  instance 
we  have  obtained  of  the  probable  existence  of  air-breathing  land 
animals,  at  any  period  anterior  to  the  new  red  sandstone. 

Dr.  A.  T.  King,  in  1845,  discovered,  as  we  have  already  remarked, 
undoubted  reptilian  impressions  of  footsteps  in  the  coal  measures  of 
Pennsylvania,  proving,  as  subsequently  observed  by  Mr.  Lyell,  the 
existence  of  large  air-breathiog  quadrupeds,  on  the  same  soil  which 
produced  the  forests  of  Sigillaria  and  Lepidodendron. 

In  relation  to  these  interesting  indications  of  the  early  inbabitants 
of  the  earth,  vife  may  be  allowed  to  cite  an  eloquent  authority.  "  It 
is  strange  that,  in  a  thin  bed  of  fire  clay,  occurring  between  two  mas- 
ses of  sandstone,  we  should  thus  have  convincing,  but  unexpected, 
evidence  preserved  concerning  some  of  the  earth's  inhabitants,  at  this 
early  period.  The  ripple-mart,  the  worm-tract,  the  scratching  of  a 
small  crab  on  the  sand,  and  even  the  impression  of  the  rain  drops, 
so  distinct  as  to  indicate  the  direction  of  the  wind  at  the  time  of  the 
shower, — these,  and  the  foot-prints  of  the  bird  and  the  reptile,  are 
all  stereotyped,  and  offer  an  evidence  which  no  argument  can  gain- 
say,— no  prejudice  resist, — concerning  the  natural  history  of  a  very 
ancient  period  of  the  eai-th's  history. 

But  the  waves  that  made  that  rippie-niark  have  long  ceased  to 
wash  those  shores ;  for  ages  has  the  surface,  then  exposed,  been  con- 
cealed under  great  tbieknessess  of  strata;  the  worm  and  the  crab 
have  left  no  solid  fragment  to  speak  to  their  form  or  structure ;  the 
bird  has  left  no  bone  that  has  yet  been  discovered ;  the  fragments  of 
the  reptile  are  small,  imperfect,  and  extremely  rare.  Still,  enough 
is  known  to  determine  the  fact,  and  that  fact  is  the  more  interesting 
and  valuable  from  the  very  circumstances  under  which  it  is  pre- 
sented."* 


SECTION    IV. 

MIMING    CASUALTIES    AND    PROYIDEHT   INSTITUTIONS. 

On  the  mining  casualties  or  accidents,  and  on  the  provident  insti- 
tutions, relief  funds,  benefit  societies,  cames  de  prSvoyance,  caisses 
de  secours,  and  similar  institutions  which  have  been  established  for 
the  relief  of  working  miners,  in  the  principal  coal-producing  coun- 
tries. 

During  the  preparation  of  the  present  work,  we  had  collected 
numerous  statistical  facts  on  a  branch  of  our  subject  which  appeared 
fraught  with  unusual  interest,  namely,  that  of  the  casualties  to  which 

»  Ansted'B  Picturesque  Sketches  of  Canada. 


>y  Go  Ogle 


IN.  187 

the  coal  miner's  occKpation  is  eBpecially  Bubjeeted,  and  tlie  means 
■which  in  late  years,  have  been  adopted  to  afford  him  aid  under  the 
many  attendant  circumstances  of  privation,  sicbness  and  distress. 

We  had  originally  dietribvited  these  notes  under  their  local  heads, 
but  soon  perceived  that  that  arrangement  was  not  likely  to  prove  the 
most  useful  or  convenient ;  and  that  the  whole  matter  would  be  more 
appropriately  disposed  in  a  distinct  section.  The  topic  had  acquired 
additional  interest  in  proportion  to  the  accession  of  information,  until 
it  appeared  to  us  that,  in  a  philanthropical  sense,  few  were  moi-o 
entitled  to  our  calm  consideration.  By  no  government,  probably, 
has  its  investigation  been  carried  to  a  more  praiseworthy  extent  than 
by  the  Belgian,  and  with  this  conviction,  no  apology  seems  necessary 
for  adverting  to  the  opinions  and  experience  of  some  of  her  most 
enlightened  official  writers. 

It  will  be  borne  in  mind  that  these  investigations  are  especially 
directed  to  the  case  of  the  operatives  engaged  in  the  extraction  of 
mineral  fuel,  and  not  in  the  mining  generally  of  the  metals.  There 
appears  to  be  a  wide  difference  in  the  character  of  the  two  classes  of 
employment.  Each  has  its  contingent  difficulties,  each  its  attendant 
dangers,  hut  superadded  to  these  are  the  peculiar,  the  instantaneous, 
the  uncontrollable  risks,  in  the  daily  operations  of  the  coal  miner. 
Of  all  descriptions  of  subterranean  undertakings,  it  is  conceded,  that 
of  coal  mining  is  accompanied  with  the  most  frequent  dangers  to  the 
workman ;  and  the  most  appalling  of  these  dangers  arise  from  causes 
over  which  he  possesses  the  smallest  control,  and  which  do  not  attend 
the  extraction  of  the  metalliferous  ores.  It  is  this  sad  experience 
and  the  urgent  necessity  for  alleviating  its  calamitous  results,  which 
have  called  into  exercise  the  aid  of  the  economist ;  has  awakened  the 
sympathy  of  the  philanthropist,  has  appealed  to  the  aid  of  the  rich 
and  the  protection  of  the  powerful,  and  has  united,  in  common  cause, 
the  proprietor,  the  explorer,  and  the  working  labourer. 

Influenced  by  considerations  suggested  by  these  and  some  other 
obvious  circumstances,  we  have  concentrated  under  one  section,  and 
proceed  to  exhibit  in  the  following  preliminary  chapter,  the  data  we 
have  collected  on  the  subject  of  mining  casualties  and  miner's  pro- 
vident institutions,  commencing,  as  we  feel  bound,  with  those  of 
Belgium. 


On  the  19th  December,  1841,  M.  Desmaissieres,  minister  of  public 
works,  made  a  report  to  the  king,  on  the  provident  or  relief  funds, 
"  eaisses  de  secours,"  of  working  miners,  established  in  Belgium.* 
We  proceed  to  trace  the  substance  of  that  excellent  report,  with  the 
addition  of  some  subsequent  notes  from  the  papers  of  M.  Auguste 
Visschersf  and  others. 
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The  creation  of  private  "caisses  de  secours,"  in  the  vicinity  of  the 
Belgian  coilierJes,  datea  only  from  the  commencomcnt  of  the  present 
century. 

With  the  enlargement  of  coal  mining  undertakings  arose  more 
frequent  casualties  among  the  workmen  and  increased  demands,  on 
very  inadequate  resources,  to  alleviate  the  consequent  distresses. 
The  aid  afforded  to  the  sick  and  the  wounded  at  this  period  is  stated 
to  amount  to  almost  nothing. 

It  was  in  consequence  of  a  series  of  appalling  accidents  and  de- 
plorahle  loss  of  life  in  the  mines  of  Belgium,  principally  in  the 
department  of  Ourthe,  in  1812,  that  the  attention  of  the  imperial 
government  was  attracted  to  these  events,  and  to  the  means  of 
ameliorating  them.  By  a  decree  of  the  Emperor  Napoleon,  26th 
May,  1812,  the  first  "relief  fund"  was  founded.  By  another  imperial 
decree,  3d  January,  1813,  regulations  were  established  concerning  a 
subterranean  police.  At  the  entrance  of  the  allied  armies  the  relief 
fund  or  chest  ceased  to  exist,  and  the  Netherlands  government  did 
not  consent  to  its  re-establishment. 

The  casualties  to  which  we  have  alluded  were  chiefly  these. — On 
the  10th  January,  1812,  sixty-eight  miners  perished  in  the  coal  pit 
of  Horloz;  victims  of  the  fire-damp.  The  28th  of  February,  follow- 
ing, twenty-two  workmen  v^ere  buried  in  the  vraters  of  the  mine  of 
Beaujouc.  Hubert  <JofGn,  a  common  workman,  saved,  by  his  courage 
and  presence  of  mind,  seventy  labourers,  who  were  buried  under  ground 
five  days  and  nights.  For  this  act  he  received  the  order  of  the  legion 
of  honour. 

When  the  distressing  catastrophes  in  the  mines  of  Coekerill  and 
of  L'Esperance,  March,  1828,  and  August,  1829,  occurred,  tho 
government  of  the  Netherlands  granted  six  thousand  two  hundred 
florins;  at  the  same  time  public  charity  and  the  treasury  of  the  min- 
ing companies  united  to  alleviate  much  of  the  suffering.  Seventy-two 
workmen  had  perished  by  these  two  accidents;  eleven  others  were 
wounded;  but  the  warning  was  not  yet  sufficiently  solemn. 

On  the  3d  August,  1831,  thirty-six  workmen  perished,  victims  of 
fire-damp,  at  the  colliery  of  tho  Cfrande  mine  du  hois  d'ilpinois. 

Upon  the  26th  June,  1833,  twelve  workmen  fell  by  the  same  cause, 
at  the  mine  oi  Petit  ForSt.  The  following  8th  of  August,  thirty-eight 
miners  perished  by  an  inundation  in  the  coal  pit  of  Monceau  Fon- 
taine. The  31st  of  the  same  month,  an  eruption  of  water  caused  the 
death  of  thirteen  more  at  the  coal  pits  of  Sartes.  On  the  16th  April, 
1834,  fire-damp  caused  the  death  of  nine  workmen  at  the  mine  of 
JPoirier.  The  18th  April,  1835,  fifteen  workmen  lost  their  lives  in 
consequence  of  fire-damp,  at  the  coal  pit  of  Trien-Kaiain.  Sixth  of 
December  following,  fifteen  miners  perished  by  the  same  cause  at  the 
coal  pit  of  Kessales;  five  others  were  dreadfully  wounded.  On  the 
16th  May,  1836,  an  inundation  destroyed  twenty-nine  workmen,  in 
the  coal  pit  of  Sainte-  Vietoire.  Fourteenth  June,  following,  twenty- 
two  workmen  fell  victims  to  the  detonation  of  carbonated  hydrogen 
gas,  at  the  colliery  of  Grand-Buisson.     Sixty  workmen  perished. 
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choked,  or  burnt,  on  the  22d  of  June,  1838,  at  the  ooal  pit  of  L'Es- 
perance  at  Seraing.  The  8th  of  April,  1839,  the  "grisou"  fire  caused 
the  death  of  fifty-five  miners,  at  Jlorloz. 

Of  the  solitary  cases  of  violent  death  we  have  no  separate  record 
before  ns,  during  this  period,  and  many  victims  fell,  isolated  without, 
the  public  remembering  to  compassionate  and  aid  their  families. 

In  some  of  the  disasters  we  have  recorded,  the  royal  munificence, 
the  treasury  of  the  state,  or  private  subscriptions,  came  to  the  suc- 
cour of  the  parents  and  relatives  of  the  victims.  But  the  great 
majority  remained  ■without  any  assitaneo. 

We  extract  the  following  table  from  oificial  documents,  concerning 
the  accidents  that  have  happened  in  the  mines  of  the  kingdom,  from 
1821  to  1840,  inclusive. 

General  Cases. 


Mining  Divisions. 

Number  of 
accidents. 

NuiDliecofWork 

m«n. 

Mn.a. 

Wounded. 

TOM. 

3d 

ivision.Proyinoe  of  Ilainault 
"        Prorinoes  of  Mamnrand  Lusembiirg, 
"        Province  of  tiige,  .... 

Total  oaeualties  in  Ilia  Kingdom, 

69^ 
SO 

818 
63 
770 

411) 
30 
442 

1318 

92 

1182 

1,352 

1,710 

8S2 

2,692 

These  cases  may  be  subdivided  under  eight  heads,  whereby  we  are 
enabled  to  show  the  nature  of  the  casualties,  their  frequency,  and  the 
mortality  attending  them.* 


Hum 

iier  of  Workmen. 

Number  ot 

Killed. 

Wounded. 

Total. 

S89 

334 

,» 

448 

263 

226 

2fil 

50 

SH 

146 

106 

174 

Fire-damp, 

605 

472 

977 

S5 

73 

30 

1(13 

Eiplosions  1)T  powder, 

31 

79 

110 

29 

16S 

16 

184 

1,352 

1,711) 

882 

2,592 

Average  number  of  workmen  em- 1  From  1821  to  1830,  26,980 

ployed,  in  the  Belgian  coal  mines.  /From  1831  to  1840,  31,500 

Mean  of  20  years,  28,r40 

Year  1842,  39,277 

*  Rapport  an  Roi,  Switislique  do  la  Eelgiqne,  1842,  p.  oi. 
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The  cases  of  fire-damp,  [detonation  of  carbonated  hydrogen  gas,] 
form  the  most  murderous,  if  not  the  most  freijuent  of  these  accidenta. 
Below  is  a  summary  of  those  explosions  that  occurred  during  the 
period  from  1821  to  1840. 

Fire-l)amp. 


Number  of 
acd  dents. 

Numljei-  of  Workmen. 

M.n.,B„,,.... 

Killed. 

Wounded. 

TotaL 

lat.— ProTinceofHainflult,          .         .         .         . 

2a.— Proviaces  of  Nainur  aui  Luxembnrg, 

3d ProTinoe  of  lil^ge, 

70 
2 

211 
293 

3 

465 

Totel  in  the  Kingaom,       .... 
Or  37  por  eeat.  of  the  wholo,     . 

131) 

505 

472 
23.80 

977 

Thua,  within  twenty  years,  thirteen  hundred  and  fifty-two  serious 
accidents  have  taken  place,  and  two  thousand  five  hundred  and 
ninety-two  victims  have  perished,  or  have  been  grievously  wounded 
or  maimed.  This  forms  on  an  average  one  hundred  and  twenty-nine 
persona  a  year,  in  a  population  that  may  be  placed  at  about  twenty- 
eight  thousand  persons.  Nine  hundred  and  seventy-seven  individuals 
have  fallen  victims  to  fire  damp  alone.  But  the  seventeen  hundred 
and  ten  miners  who  perished  during  this  time,  had  wives  and  chil- 
dren, left  in  want  and  misery.  In  valuing  at  four,  the  number  of 
unhappy  creatures,  dependent  for  their  subsistence  on  these  victims, 
and  who  were  abandoned  without  resources,  we  shall  have  an  amount 
of  six  thousand  eight  hundred  and  forty  suffering  beings,  whose  mis- 
fortunes result  from  the  working  of  the  coal  mines. 

In  Noyember,  1841,  a  dreadful  explosion  took  place  in  the  coal 
mines  of  P.  Felix,  Hainault,  at  a  depth  of  1450  feet  causing  the 
death  of  thirty  miners. 

In  May,  1845,  another  disastrous  explosion  of  fire-damp  occurred 
in  the  bottom  of  a  coal  pit,  at  Bousiu,  near  Quirrain,  where  no  less 
than  one  hundred  and  forty  out  of  two  hundred  miners,  who  were  at 
work  at  the  time,  lost  their  lives. 

An  explosion  of  fire-damp  took  place  in  a  colliery  near  Mons, 
March  22,  1847,  at  a  time  when  fifty  men  were  below.  Of  these, 
twenty-six  were  killed,  and  the  remainder  were  all,  more  or  less, 
wounded  seriously. 

The  recently  published  report  of  the  Belgian  mines,  from  3840  to 
1844,  enables  us  to  complete,  so  far,  our  table  of  the  number  of  work- 
men who  were  killed  or  wounded  by  explosion  of  fire-damp. 
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NambDvof 

Number  of  Wotkraen  injuretl. 

Killed. 

Wounded. 

Totai  of 

ProQi  1821  to  18i0, 

1840  to  1844 

R4, 

122 

572 
180 

802 

In  twenty-foiif  years,  .... 

194 

627 

652 

12111 

Mining  Aecidents^rom  the  "  Qompte  Rendu  de  1839 — 1844." 

First  division  of  Mines — Province  of  Sainault. — During  the  period 
from  1840  to  1844,  inclusive,  the  working  the  mines  of  this  province 
has  occasioned  572  grave  accidents,  and  caused  to  perish  291  work- 
men, and  wounded  494  others, — 785  victims. 

The  mean  number  of  workmen  employed  in  the  mines  of  the  first 
division  during  this  period,  was  27,512.  It  appears,  therefore,  that 
for  each  thousand  miners,  there  were  twenty  accidents,  and  twenty- 
eight  victims,  of  which  eighteen  have  received  wounds,  and  ten  have 
heen  deprived  of  life. 

Second  division — Provinces  of  J^amur  and  Luxemburg. — From 
1840  to  the  end  of  1844,  fifty-two  accidents  occurred.  The  number 
of  victims  was  sixty-six,  of  which  thirty  seven  perished,  and  twenty- 
nine  received  serious  wounds. 

The  average  number  of  miners  employed  during  this  interval,  was 
2450.  Thaa,  for  every  thousand  workmen,  there  wore  twenty-one 
accidents, — eleven  persons  wounded,  and  fifteen  others  killed ;  that 
is  to  say,  twenty-six  victims. 

Third  division — Province  of  Ziiege.—One  hundred  and  fifty-one 
accidents,  killing  218,  and  wounded  57  :  total  275  victims. 

The  average  number  of  miners  working  in  this  district  was,  10,932. 
Consequently,  for  every  thousand  workmen,  were  fifteen  accidents, 
five  persons  wounded,  and  twenty  killed ;  that  is  to  say,  twenty-five 
victims. 


General  Peview  of  the  Accidents  which  happened  in  the  Ooal 
Mines  of  Belgium  from  1840  to  1844,  inclusive. — Number  of  acci- 
dents, 775 ;  deaths  in  consequence,  546 ;  severely  wounded,  580, — 
total  number  of  victims,  1126. 

Average  number  of  miners  employed  at  this  period  40,894.  This 
is  nineteen  accidents,  fourteen  persons  wounded,  and  thirteen  killed ; 
total  victims,  twenty-seven  for  every  thousand. 


Table  of  the  'Nature  of  these  Accident 
their  frequency  or  number. 

Falling  of  stones,  crushing  of  roof,  I 
Divers  causes. 
Accidents  in  the  pits, 


,ngod  ia  the  order  of 


Number. 

-  271 

-  159 

-  120 
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From  ropes  and  chains, 

Fire-damp,  coup  de  feu,  "grisou,"    - 

Falls  from  ladders,   - 

Explosion  of  powder 

Inundations,  ... 

Total, 

In  the  table  below  the  same  accidents  i 
of  their  importance- 


Niirnl)or. 

-  68 

-  64 

-  47 
■  33 

-  13 

-  775 

e  classed  after  the  order 


Number  of  Woili  in. 


ToCal  of 

Wonndi^d. 

KiUeiL 

Boll  of  etonea,  onialiing  in,  ifl. 
Various  cauaes,   . 
Vttrioua  acoideEte  ia  the  pits, 
Fi'ODi  ropes  and  ahnins, 
Fslliog  from  ladders,      . 
Explosion  of  powder, 

180 

45 

30 

27 
6 

122 

93 

19 
12 

3Q 

302 
292 

13S 

49 
39 
3B 

Totals,      . 

580 

546 

1126 

In  pursuance  of  this  momentous  subjeet  of  coal  mining  accidents, 
the  recently  published  report  of  the  mining  operations  between  the 
years  1840  and  1844,  inclusire,  developes  some  interesting  statistics. 
It  is  seen  that  while  the  production  of  coal  in  the  kingdom  has  in- 
creased twenty  per  cent.,  the  number  of  working  miners  has  only 
augmented  seventeen  per  cent. 

In  the  same  lapse  of  time  the  total  number  of  these  disasters  aug- 
mented thirty-nine  per  cent.,  and  that  of  the  victims  have  increased 
only  nineteen  per  cent.  This  augmentation  of  the  number  of  victims 
bears  principally  upon  the  wounded,  which  has  increased  fifty-two 
per  cent.,  while  the  number  of  killed  has  diminished  to  fifteen  per 
cent. 


In  every  1000  Workme 
wounded,  the  result 

killed  or 
s  thus : 

Nature  of  the  Aeeidents. 

Period  from 

Period  from 
1835  to  1839. 

Period  from 
1B40  to  1844. 

Fire-diimp, 

yalling  of  rooks,  atones,  coal,  An. 
Divera  accidents,  ..... 
Falls  from  ropes,  chaine,  ladders,  Ac.      . 
Biplosion  of  gunpowder, . 

377 
IBO 

378 

185 
159 

4.7 

263 

274 
1S2 

32 

Totals,         ..... 

1000 

1000 

1000 
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Tho  foregoing  table,  derived  from  the  "Compte  Bendn  de  1839- 
1844,"  is  arranged  in  the  order  of  importance  of  the  several  classes  of 
accidents,  at  separate  periods  of  time,  and  calculated  by  the  actual 
per  centage  in  every  thousand  workmen. 

The  increase  or  decrease  in  each  class  of  accidents  is  rendered 
sufEciently  apparent  without  further  comment.  We  would  only 
notice  that,  contrary  to  prevailing  opinion,  founded  on  the  increased 
depth  of  the  mines,  the  loss  of  life  by  fire  damp  has  remarkably 
declined.  The  accidents  attributable  to  the  crushing  in  of  the  roof, 
the  falling  of  Stones,  coal,  &c.,  has  more  than  proportionately 
increased  within  the  same  period  of  time. 

The  magnitude  of  the  catastrophe  that  occurred  at  tho  coal  works 
of  L''I!sperance,  at  length  attracted  serious  attention.  During  the 
years  1839,  1840  and  1841,  the  subject  of  establishing  relief  institu- 
tions in  the  mining  provinces  was  advocated  by  the  ministry,  and 
eventually  decided  by  several  royal  decrees.  The  archives  of  the 
ministry  contain  several  propositions  which  were  made  upon  this 
subject.  M.  A.ugu8te  Visschers,*  the  present  director  of  the  admi- 
nistration of  the  Belgian  naines,  published  an  article  which  attracted 
much  notice,  and  which  was  reprinted  in  1843.  It  is  entitled, 
"  Notice  of  the  establishment  in  Belgium,  of  Provident  Institutions, 
caisses  de  prSvoyancc,  for  the  benefit  of  the  Working  Miners, "f 

In  the  subjoined  note,  A.  will  be  found  the  titles  of  many  of  the 
publications  which  appeared  in  Brussels,  in  relation  to  this  subject, 
by  distinguished  writers.     To  these  works  we  will  refer  those  of  our 

e  docn- 

eoplous  extraolB. 

t  Literalir,  "foresight  ebssla;"  the  ohjaet  bemg  not  merely  to  nfford  relief,  but  to  en- 
eourage  in  the  miDing  populfttion  habita  of  foresight.    Mining  Eeview,  Vol.  XX.  p.  167, 171. 

Note  A.  Oaiesee  cfe  jw^KojaBce.— The  following  pahlienlions  tveaOng  more  or  lesa  direoUy 
npon  this  subject,  have  been  printed  !n  BruEsela  of  lute  yeaxa. 

I,  Bapport  aur  lea  Oaisaei  de  prSvoyanee  en  favear  dti  omriers  MiaeuTB,  presented  to  the 
king  by  M.  Nothomh,  Minister  of  Fablio  Works,  21  Jaae,  1839. 

n.  Sapporl  anr  lei  Caisset  de  privouaBce  enfavenr  des  ouvrteri  Miveura,  presented  to  the 
king  by  M.  DesmaisiSres,  Minister  of  Pnblio  Works,  19  Deeember,  1841. 

IIL  Rapport)  Aimnelt  dea  CboHHi'smons  Aihmnisttatives  des  Cmieet  de  priuogance  en 
favewr  dee  oavriers  Mineura,  imrihrfes  dana  lei  Frot/irKei  de  .HainaMf,  dc  Liige  el  de  Jfastiir; 
BBTeral  yeora. 

IV.  Saj^oris  ivr  let  IneHtaiiowi  de  Bienfawance  dn  Boyamne,  oSicliil  reports  In  1S25, 
182S,  1B27,  1S28,  &e. 

V.  Easai  a„r  lea  Moye^  iTamiliorer  le  sort  de 
VL  Dea  Caisaea  d'ipargna  el   de  leur  Inji,ie> 

tiauE,  1S31. 

Vn.  Be  la  Chvditi<m  Pbgiiq<K  et  Morale  desjemea  ou^era  el  dts  Jfoyens  de  FamiUor 
by  the  same,  1843. 

VIIL  De  VealaUiaeemeat  de  Caisaet  de  prlvoyaiiee  en  Belgique,  en  favear  dea  ouuW 
mnetire,  by  Auguate  Viaaohera,  1839  et  1843. 

IS.  Eloyan  publieationa  and  reporta  upon  tllB  ! 
ments  in  the  provinoes  of  Liege,  Hainault,  Namui 
of  Mods  and  Charleroi,— 1839, 1810  ajid  1811. 

The  senerons  bounty  of  the  king,  appreeiating  the  ajits  of  heroism  and  oonrage  to  which 
the  aecidentB  in  the  ooltieries  frequently  give  rise,  ha^  espreaaly  inatitnted  a  medal  of  re- 
compense in  favour  oFvorking  miners.  The  royal  daorea  of  the  19th  Ootober,  1S40,  doter- 
mined  the  form  and  model  of  this  medal,  divided  into  two  elassaa,  [gold  and  silver.]  Both 
of  them  bear  on  one  sids  the  effigy  of  the  king,  and  on  thereverse  the  insignia  of  the  miner's 
profeasion,  with  these  words  inaeribed  upon  the  exergue: 

ACTB  DK  DEVOUEMENT,  RECOMPBNCB  NATIONALE. 
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readers  who  desire  more  detailed  information  on  a  matter  of  no  ordi- 
nary interest. 

We  have  only  to  add  in  this  place  a  short  resume  of  the  general 
plan  and  condition  of  these  useful  institutions,  chiefly  on  authority 
of  the  reports  of  M.  Desmaisieres  and  M.  Visschers. 

The  organization  of  the  eaisses  de  privoyance  in  the  five  suhdi- 
visions  of  the  Belgian  coal  basing,  is  the  same  throughout.  The 
statutes  are  approved  by  the  king :  the  governors  of  the  provinces 
preside  over  the  administrative  commissions,  which  are  composed  of 
"  exploitants"  and  master  workmen,  and  render  annual  accounts  to 
governors.  The  resources  for  these  institutions  are  derived  from 
deductions  from  the  wages  of  the  men,  equal  to  one-half  per  cent., 
and  from  contributions  of  the  mine  owners  to  the  like  amount. 
Each  year,  since  1840,  the  legislature  has  voted  about  42,000  francs ; 
three  important  societies  contribute  at  least  5000  francs ;  the  pro- 
vincial council  at  Hainault  annually  votes  6000  francs :  to  these  may 
be  added  the  funds  derived  from  endowments,  and  from  the  donations 
and  bequests  of  individuals.  Independently  of  the  temporary  relief 
afforded  to  the  widows,  orphans,  and  dependents  on  the  deceased, 
the  benefits  are  still  further  extended  by  furnishing  the  means  of 
instruction  to  the  children.  Thus,  the  institution,  in  providing  for 
the  moral  wants  of  living  generations,  continue  to  ameliorate  the 
future  conditions  of  the  working  miner.  The  benefits  are  not  limited 
solely  to  the  alleviation  of  the  physical  necessities. 

The  beneficial  effects  of  this  system  are  best  evidenced  by  the  prac- 
tical working  since  its'  introduction.  On  the  1st  of  January,  1842, 
the  proportion  of  mining  establishments,  [exploitations,]  associated 
on  the  foregoing  principles,  and  the  number  of  workmen  who  had 
enrolled  themselves  as  members,  were  as  follows : 

EnploitatioiiB.     -Worliivig  miners. 

Affiliated  exploitations,  forming  societies,       210  31,971 

Establishments  not  yet  associated,  -         160  7, -SOB 

Total  in  the  kingdom,        -         -         -         370  39,277 

Hence  we  perceive  that  the  affiliated  coal  establishments  of  Bel- 
gium amounted  to  fifty-seven  per  cent,  of  the  whole  number,  and 
the  workmen  attached  to  the  provident  societies  were  not  less  than 
eighty-one  per  cent,  of  the  aggregate  mining  population.  This  is  the 
best  indication  of  the  general  approbation,  by  the  miners  themselves, 
as  well  as  the  owners  and  lessees  of  the  collieries,  of  these  institutions, 
throughout  Belgium. 

"  Thus,  happily,"  concludes  M,  Dermaisieres,  "  have  these  humane 
projects  been  most  nobly  brought  about,  by  the  influence  of  the  pro- 
prietary, by  the  wisdom  of  the  government,  and  by  the  parental  soli- 
citude of  the  sovereign." 

The  working  miner,  left  to  himself,  has  not  the  foresight,  and  does 
not  possess  the  influence  necessary  to  bring  to  a  good  issue  such  pro- 
jects as  thoBO.     It  is  then  for  the  manufacturers  and  for  the  civil 
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administration  a  to  set  on  foot  the  establishment  of  beneficent  and 
relief  funds.  Modern  philanthropy  has  nobly  pleaded  the  cause  of 
the  workman.  What  is  important  above  all,  is  to  protect  them 
against  the  reverses  which  continually  threaten  industry,  in  all  the 
gigantic  extension  to  which  it  has  reached.  It  is  not  enough  to  pro- 
vide for  his  health — for  his  comfort — he  ought  to  be  habituated  to 
reflect  as  to  the  future.  Once  accustomed  to  do  this,  and  theworkniau 
will  become  more  moral ;  because  he  will  be  persuaded  that  his  con- 
dition will  be  ameliorated. 

The  mining  art  was  early  diffused  through  the  states  of  G-ermany. 
Various  edicts  granted  privileges,  or  what  were  then  called  franchises, 
to  the  cities  of  the  mineral  districts. 

In  the  greater  part  of  these  ordinances  we  perceive  "  dispositions 
protectricea"  to  the  workmen;  particularly  the  assurance  of  certain 
aid  to  himaclf  and  to  his  family,  in  cases  of  accident. 

The  ordinances  of  1524  and  1538,  made  for  the  mines  of  Hartz, 
[Hanover,]  assured  to  the  wounded  labourer,  besides  medical  aid,  the 
enjoyment  of  his  pay,  for  eight  weeks,  if  the  working  company  made 
profits ;  but  only  during  four  weeks  if  it  lost.  Hence  we  observe  that 
it  was  the  mining  company  on  whom  the  expense  devolved. 

A  similar  ordinance,  of  the  22d  July,  1564,  made  in  the  electorate 
of  Treves,  reserved  a  certain  weekly  sum  from  all  the  workmen's 
wages,  towards  these  objects.  This  is  the  earliest  edict  which  makes 
mention  of  a  reserved  fund,  introduced  by  fixed  regulation. 

An  edict  of  the  margrave  of  Brandebourg,  20th  Oct.  1599,  be- 
stowed franchise  and  privileges  on  the  city  of  TarnowitK,  in  Silesia. 
Art.  I.  of  this  act  founded  a  common  fund,  to  be  supported  by  moneys 
retained  from  the  pay  of  the  working  miners.  Its  object  was  to  con- 
tribute to  the  foundation  and  construction  of  churches  and  schools, 
and  at  the  same  time  to  afford  Christian  assistance  to  the  wounded 
workmen ;  or,  in  case  of  death,  to  their  widows  and  orphans. 

We  will  not  hero  enumerate  all  the  ordinances  prescribed  in  favour 
of  the  mining  workman,  and  the  establishment  of  common  funds. 
Similar  institutions  exist  even  in  Sweden,  for  the  working  forgemen, 
sick  or  wounded  ;  each  owner  of  forges,  every  master  forgeman,  con- 
tributes. The  simple  workman  bears  a  reserved  amount  equal  to  the 
half  of  that  which  ia  contributed  by  the  master  forgeman. 

Germany  presents  us,  from  an  early  period,  an  example  of  two 
institutions  by  which  we  might  profit.  1.  Mutual  insurance  funds 
for  poor  mines:  2.  Relief  societies — " caisses  de  seeours" — for  the 
miners. 

The  first  of  these  institutions  is  especially  useful  in  the  infancy  of 
the  art  of  working  the  mines ;  but  when, — extraction  having  attained 
considerable  amount, — the  production  tends  to  exceed  the  require- 

•  Abridgod  from  the  "Notioe  sor  l'*tab1iaaement,enBeleique,  de  Ciiissas  de  PrSvoyance, 
en  favear  des  Ouvrieia  Minenrs."    Bruxelles.    IMZ. 
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ments  of  eoBSUffiption,  is  all  insurance  between  the  mines,  all  asso- 
ciation for  works  of  general  utility  superfluous  ?  The  system  of  in- 
surances against  risks  of  every  kind  has  only  been  developed  within 
a  few  years,  in  Belgium  and  in  France.  Mines  are  penetrated  with 
the  necessity  of  remedies  against  the  evils  of  unlimited  competition ; 
against  the  disorders  which  it  has  tended  to  produce.  Even  in  Bel- 
gium, already,  one  of  our  financial  societies  has  suggested  the  forma- 
tion of  a  species  of  institution,  [syndieat,]  for  the  industry  of  the 
high-furnaces  and  forges.  These  ideas  should  not  be  lost.  Public 
riches  as  well  as  private  fortunes  suffer  from  the  disorders  of  exces- 
sive competition ;  of  an  imprudent  excitement,  given  to  the  produc- 
tive forces.     The  history  of  late  years  should  serve  us  as  a  ■warning. 

"  Caisses  de  secours"  for  poor  miners,  wounded  or  sick,  at  lengtli 
exist  in  Belgium,  but  the  government  alone  could  not  have  established 
them.  In  Germany,  the  development  early  given  to  the  "  exploita- 
tion" of  mines;  the  important  number  of  workmen  devoted  to  this 
branch  of  industry ;  the  revenues  which  the  princes  derived  from  it; 
the  influence  which  they  enjoyed  in  these  mine  operations,  by  virtue 
of  the  principle  which  attributes  them  to  the  sovereign,  [droits  rega- 
lien,]  have  induced  the  depositories  of  power  to  regnlatc  all  that 
■ffhich  concerns  the  extraction  from  the  mine,  the  duties,  and  the 
relations  of  masters  and  servants.  Sacrifices  were  at  first  alone  im- 
posed on  the  working  companies ;  subsequently  the  workmen  were 
called  on  to  contribute.  The  princes  granted  subsidies  or  privileges 
to  the  "chests;"  in  many  of  the  mines  free  action  was  reserved  to 
the  benefit  fund. 

These  institutions  were  regulated  by  some  suitable  persons,  chosen 
by  the  officers  of  the  prince.  The  funds  were  inclosed  in  boxes  hav- 
ing several  keys.  Sometimes  also  the  workmen  bore  a  part  in  the 
directing  commission. 

The  working  miners  were  not,  in  Germany,  and  are  not  now,  aban- 
doned by  their  masters :  the  authorities  are  careful  to  provide  for 
their  necessities.  These  chests  were  sometimes  very  rich.  Accord- 
ing to  Jars,  the  revenues  of  the  Oaisse  of  the  poor  miners  of  the  de- 
partment of  Freyberg,  amount  annually  to  24,000  livres :  about  the 
year  1757,  the  capital,  invested  at  five  per  cent,  interest,  was  32,646 

THE   PRUSSIAN  STATES. 

As  regards  legislation  over  the  aid  afforded  to  the  workmen,  in 
mining  casualties,  the  articles  214  to  220,  of  the  general  code  of  the 
Prussian  states,  were  formed,  in  order  to  generalize  and  reproduce 
the  various  local  statutes.     It  is  unnecessary  to  cite  them  here, 

Finally,  public  authority  has  recently  sanctioned  regulations  for 
the  established  provident  institutions,  in  favour  of  working  miners,  in 
Rhenish  Prussia. 
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What  the  wise  direction  of  public  authority  has  established  in  Ger- 
many, the  spirit  of  association,  the  sentiment  of  individual  indepen- 
dence, the  habit  of  calculation  and  of  observation,  have  consecrated 
in  Great  Britain.  The  associatjons  of  provident  institutions,  of  sav- 
ing, of  insurance,  of  charitable,  friendly  and  benefit  societies  and 
clubs,  in  this  country,  have  been  clothed  with  the  popular  character, 
always  visible  in  all  its  institutions.  However,  the  patronage  of  the 
higher  classes  is  not  refused.  It  is  probable  even  that  these  estab- 
lishments have  been  originated  hj  the  masters  or  by  the  mining  com- 
panies ;  but  these  parties  have  placed  themselves  in  the  back-ground 
of  the  picture.  The  charitable  or  friendly  societies  have  become  now 
part  of  the  customs  of  the  English  people.  The  soil  of  Great  Britain 
is  covered  with  them. 

We  have  consulted  the  documents  relating  to  the  benefit  societies, 
or  those  of  mutual  assistance,  in  several  parts  of  the  United  King- 
dom. In  general,  although  the  donations  of  distinguished  patrons, 
or  those  of  the  proprietors,  are  welcomed,  the  major  part  of  the  funds 
is  supplied  by  the  workmen ;  not  by  means  of  a  voluntary  assessment, 
but  by  virtue  of  Etatutea  to  which  they  submit  on  entering  into  the 
establishment. 

These  institutions  participate  in  the  character  of  insurance  societies, 
but  they  present  this  peculiarity,  that  they  are  not,  to  any  one,  the 
object  of  lucre  or  of  speculation.  They  possess  the  defects  of  the 
societies  of  mutual  help;  inasmuch  as,  in  general,  they  apply  only  to 
a  small  number  of  individuals.  But  the  wisdom  with  which  the  funds 
are  guarded,  the  prudence  which  they  exercise  not  to  encroach  upon 
the  reserve,  show  that  the  inconveniences  are  at  least  but  slight. 
The  workman  knows  that  the  "  chest"  is  only  maintained  by  his  con- 
tributions ;  he  knows  that  the  funds  cannot  be  diverted,  and  he  makes 
no  complaint,  in  any  case,  of  the  insignificance  of  the  aid  he  receives 
in  proportion  to  the  sacrifices  that  he  has  made. 

Nevertheless,  the  funds  are,  ordinarily,  sufEcient,  and  in  affinity 
with  the  wants  of  the  members.  The  proprietor  of  the  English  mines 
interests  himself  in  the  lot  of  his  workmen.  He  takes  pride  in  seeing 
them  well-ordered  and  economical.  For  his  own  advantage,  be  con- 
structs, for  the  use  of  his  work-people,  habitations  convenient  to  the 
seat  of  their  operations.  He  gives  them,  sometimes,  dwellings  gra- 
tuitously. He  founds  schools  for  the  children ;  he  furnishes  a  place 
for  a  common  library.  He  contributes  to  the  stock  for  mutual  assis- 
tance, placed  under  his  patronage ;  he  holds  the  funds,  and  pays  the 
interest  on  them. 

In  England  especially, — and  the  attempts  to  reform  the  poor-laws 
demonstrate  it, — they  seek  to  avoid  the  inconveniences  of  those  insti- 
tutions which  are  solely  charitable  or  purely  helpfu).  The  superior 
classes,  so  enlightened  in  this  kingdom,  interfere  in  these  institutions 
only  to  facilitate  their  operation.  The  government,  whose  action 
14 
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ordinarily  remains  latent,  limits  itself  to  the  publication  of  the  pre- 
cise formula  for  the  regulation  of  the  various  societies  of  insurance 
or  benefit. 

These  societiea  when  they  have  acquired  some  extension,  are  very 
careful  to  solicit  and  secure  legal  sanction.  An  advocate  of  the 
crown  is  appointed  to  roviow  the  rules  of  the  associations  which  aspire 
to  he  incorporated.  The  acts  of  Parliament,  10  Geo.  IV.  and  4  and 
5  William  IV-,  fix  the  course  to  be  pursued,  and  the  final  sanction 
is  accorded  by  the  magistrates  of  the  county. 

The  nuraeroas  philanthropic  societies  in  G-reat  Britain  second  the 
tendency  of  the  English  people  to  profit  by  the  benefits  of  co-opera- 
tion.. Association,  in  the  times  to  come,  will  produce  such  wonders 
as  we  owe,  in  the  order  of  physics,  to  the  accumnlatioa  of  steam,  or 
to  electricity.  It  is  a  lever  or  powerful  spring,  which  till  now  has 
been  employed  but  imperfectly  ;  but  which,  well  directed,  will  be  the 
principle  of  prodigies  which  the  future  will  disclose. 

The  English  workman  is,  in  general,  better  instructed,  and  is  in 
easier  circumstances,  than  those  of  Belgium.  He  not  only  has  a  love 
for  his  profession,  but  entertains  a  great  respect  for  bia  superiors 
and  for  the  laws.  The  habit  of  economy,  the  advantage  he  finds  in 
it,  the  pride  which  the  sentiment  of  his  power  and  good  conduct  gives 
him,  contribute  to  strengthen  these  moral  ties.  We  speak  not  now 
of  the  workers  in  the  great  manufactories :  reduced  to  the  state  of 
paupers ;  ill  fed ;  exposed  to  every  privation.  But  the  working 
miner  is,  in  this  kingdom,  in  a  more  favourable  position  than  the 
Belgian  miner. 

There  are  two  traits  of  character  in  the  English  workmen  that  we 
must  not  lose  sight  of: — the  care  that  they  take  to  provide  a  suitable 
and  religious  burial  for  their  deceased  comrades,  and  the  importance 
which  they  attach  to  the  education  of  their  children.* 

The  picture  thus  presented  by  M.  Visschers,  of  the  condition  of 
the  English  miners,  is  drawn  by  a  friendly  hand,  and  perhaps  may 
be  considered  somewhat  flattering. 

To  the  foregoing  liberal  views  of  this  philanthropist,  we  proceed  to 
note  some  prominent  statistics  on  the  miners'  Benefit  Societies,  and 
on  the  casualties  of  coal  mining  in  England ;  a  country  which  has 
perhaps  a  greater  interest  in  these  subjects  than  any  other,  being  the 
largest  coal  producer,  and  employing  a  more  numerous  population  in 
its  extraction,  than  the  rest  of  world  united. 

The  continuance  of  voluntary  subscriptions  to  the  innumerable 
provident  societies  of  the  mining  districts,  proves  the  prevailing  re- 
liance on  their  efficacy  in  times  of  emergency ;  while  the  almost  uni- 
versal enrollment,  as  contributing  members,  of  the  class  of  operatives 
especially  interested  in  the  result,  attest  the  estimate  which  has  been 
formed,  by  the  working  miners  themselves,  of  the  salutary  inSuenee 
of  those  associations.  Local  instances,  we  are  constrained  to  admit, 
may  he  cited  where  abuses  have  existed  ;  where  the  system  has  been 
rendered  less  operative  for  good  by  defective  arrangements  ;  by  er- 
roneous calculations  at  the  outset ;  or  by  occasional  improvidence  in 

«  Notiee  sur  I'itablisBeinent  do  Caissea  cle  PrCrojance.     M.  A.  VisBchevs,  1843,  p.  IS. 
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the  management;  such,  for  instance,  as  has  hoen  shown  by  a  Parlisi- 
mentary  Report  of  the  South  Staffordshire  coal-fields ;  a  district 
which  has  acquired  a  lamentable  notoriety,  for  the  hahita  and  the 
moral  and  social  condition  of  its  mining  population.  But  the  general 
working  of  the  relief  funds  and  provident  societies,  throughout  the 
length  and  breadth  of  the  land,  is  satisfactory :  creating  habits  of 
foresight  and  economy — compulsory  probably  at  first — and,  above 
all,  estimable  in  bringing  opportune  succour  to  the  maimed  and  the 
sick,  and  relief  to  the  infirm  ;  in  providing  support  to  the  survivors 
of  those  frightful  accidents  which  so  often  occur ;  in  securing  decent 
burial  to  the  dead,  and,  in  affording  consolation  to  the  families  of 
such  as  have  unfortunately  perished. 

The  drawback  on  the  utility  of  the  ordinary  country  clubs,  seems 
to  consist  in  their  local  operation  and  restricted  character;  in  the 
limited  and  fluctuating  nature  of  their  resources.  Often  based  on 
erroneous  data ;  frequently  originating  with,  and  conducted  by,  the 
uninformed  ;  isolated  in  all  respects  ; — they  want  the  power  and 
uniformity,  almost  amounting  to  nationality,  which  the  coherence  of 
the  Belgian  confederated  exploitations,  guaranteed  by  the  solemn 
sanction  of  the  government  and  laws,  seems  to  assure  to  the  indivi- 
dual societies  of  which  they  are  made  up. 

In  England  there  are  no  public  institutions  to  supply  the  deficien- 
cies of  the  country  club  system.  It  has  been  even  considered  better  to 
leave  the  supposed  evils  to  be  corrected  by  tha  interested  parties 
themselves.  Moreover  it  ia  contended  that  the  extension  of  especial 
public  protection  and  relief  in  favour  of  one  class  of  operatives,  is 
incompatible  with  strict  justice  towards  numerous  other  classes  who 
also  pursue  hazardous  occupations ;  such,  for  instance,  as  the  sea 
service,  in  which  2,000  British  sailors  are  annually  estimated  to 
perish  by  shipwreck ;  which  appears  very  little  to  exceed  the  number 
of  the  killed  and  disabled  miners. 

Violent  deaths,  which  occurred  in  65  mining  districts  of  England 
and  Wales,  in  the  year  1838 : — 

By  falling  down  shafts, 63 

Breaking  of  ropes, 1 

Ascending  and  descending,     -         -         -         -         10 

Drowned, 22 

Falling  of  stones  and  coals,    -         -         -         -         97 
Explosions  of  gas,  -    -     .         -        -         -         88 

Explosions  of  gunpowder,        .        .         -         .  4 

By  trams  and  wagons, 21 

By  various  injuries, 43 

Total,         -..---       349 

Mining  Casualties  in  the  South  Staffordshire  Coal  District. — This 
district  has  been  recently  investigated  by  the  "  Midland  Mining 
Commission,"  and  forms  an  important  part  of  their  able  Report, 
drawn  up  by  Mr.  Tancred.     He  remarks,  "I  come  now  to,  perhaps. 
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the  moat  distreaaing  part  of  my  subject,  on  whicli  I  have  to  present 
details  which  I  am  persuaded  must  shock  the  feelings  of  ail  who  read 
them ;  I  allude  to  the  frightful  amount  of  accidents  and  loss  of  life 
which  is  day  by  day  leaving  the  fatherless  and  widows  to  lament  the 
sudden  loss,  in  the  midafc  of  health  and  vigour,  of  those  on  whom  thoy 
depended  for  support. 

"  I  should  hardly  have  been  disposed  to  investigate  this  subject  so 
minutely.  Lad  I  believed  that  such  a  destruction  of  human  life  was 
a  necessary  and  inevitable  accompaniment  of  the  working  of  the 
thick-coal  seam  ;  for  in  this  by  far  the  moat  danger  is  incurred.  On 
the  contrary,  however,  I  shall  have  the  consolation  of  proving  that 
such  ia  not  the  case,  and  ahall  produce  instances  in  which  a  gratify- 
ing contrast  to  the  general  course  of  things  ia  exhibited."* 

The  writer  proceeds  to  quote  the  records  of  the  "  General  Regis- 
try Office,"  which  furnished  the  following  appalling  results. 

Table  of  the  Deaths  of  miners  in  the  Dudley  Coal-field,  in  5^ 
years,  via.  from  July  183T  to  December  1842,  and  the  proportion  of 
such  deaths  aa  result  from  accidents,  in  eleven  parishes,  whose  popu- 
lation iu  1841  was  221,018.  We  may  observe  thatiu  thia  population 
there  appears  to  be  no  registry  or  estimate  of  the  total  number  of 
miners,  so  that  we  are  deficient  in  the  means  of  comparing  the  results 
with  other  districts. 

Death  of  miners,  of  15   years  and   upwards,  in  5J 

years, 1122 

Of  the  above  number  billed  by  accidenta,  ~         -  610 

Proportion   per  cent,  [being  54.3  killed  out  of  every 

100  deaths,] 54.3 

Average  age  of  miners  at  their  deaths,  years,    -         -  36| 

Thus  every  miner  haa  more  than  an  equal  chance  of  being  killed, 
in  pursuing  his  occupation. 

According  to  a  return  by  Mr.  Beat  manager  of  the  large  works  of 
the  British  Iron  Company,  the  proportions  of  casualties,  in  the 
Netherton  colliery,  were,  in  1842,  or  rather  for  45  weeks  in  that  year, 
as  follows : 

Men  Aooi-     Of  whioh  Aooidonla.  Deaths, 

employocl.     denta.  were  fatal,  per  cent,    per  oent. 

In  the  thick  coal  pita,  82         59  4         72  5 

In  the  thin  coal  and  iron- 
stone pits,  92         67  0         73  0 


174         126         4 

As  during  this  year,  1842,  the  works  were  inactive  for  seven  weeks, 
on  account  of  the  strike  of  the  men,  if  we  take  the  proportion  for 
the  entire  year  or  52  weeks,  the  result  shows  a  total  of  near  146 
accidents  sufficiently  serious  to  prevent  men  from  working,  out  of  174 
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Mr,  Besb  adds,  that  in  the  same  year  was  paid,  to  the  sick  colliers, 
miner's  widows  and  orphans  in  that  establiahznent,  upwards  of  ,£560— 
$2,721. 

Mr.  Smith,  manager  of  the  property  of  the  Earl  of  Dudley,  employ- 
ing 1054  miners,  furnishes  the  following  statement  also  for  the  yenr 
1842,  or  for  45  weeks  only. 

Thick  coal  colliers,  ....         429 

TMn  coal  and  ironstone  miners,    -         -        .         290 
Limestone  miners,  ....         325 

1054  men. 

Medical  relief  and  pensions  paid  to  wounded  and  superannuated 
miners  and  widows,  £960  98.=^4,658. 

From  the  details  of  the  mining  casualties  in  this  region,  it  appears 
that  none  have  been  ocasioned  by  inundation,  and  very  few  hy 
explosions  of  fire-damp.  This  gas  appears  to  be  not  engendered  by 
the  Staffordshire  coal  so  abundantly  as  in  most  other  fields ;  the  men 
usually  working  with  open  candles. 

The  reporter  goes  on  to  state  the  remarkable  circumstance  that, 
with  so  great  a  number  of  frightful  accidents,  constantly  occurring, 
there  is  nothing  in  the  shape  of  a  hospital  in  the  whole  mining  dis- 
trict, with  the  exception  of  a  few  in-door  patients  at  the  Wolver- 
hampton Dispensary.  All  other  cases,  requiring  peeular  skill,  must 
be  sent  to  Birmingham. 

A  serious  case  of  explosion  occurred  on  the  18th  August,  1845, 
at  Tividale,  near  Dudley,  when  twenty  miners  lost  their  lives.  Among 
other  eases  may  be  added  that  at  Round's  Green  colliery,  near 
Oldburg,  by  which  twenty  lives  were  lost,  on  the  17th  November, 
1846,  leaving  fourteen  widows  and  one  hundred  and  two  orphans  des- 
titute. 

Benefit  Clubs  in  the  Dudley  or  South  Staffordshire  Ooal-jkM, — 
The  report  from  which  we  have  last  quoted,  examines  into  the  nature 
of  the  associations  among  the  miners  of  this  district,  for  the  relief 
of  the  members  in  sickness,  and  for  their  burials,  and  allowances  to 
their  widows.  "These  institutions,  so  beneficial  in  themselves,  and 
so  well  calculated,  if  properly  regulated,  to  counteract  the  habitual 
improvidence  of  the  workmen,  and  to  compensate,  in  some  small 
degree,  for  the  absence  of  a  wealthier  class  living  amongst  them, 
are,  by  the  perverse  ingenuity  of  interested  parties,  converted  into 
one  of  the  numerous  means  by  which  the  hard-earned  wages  of  the 
miner  are  transferred  from  his  pocket  to  the  till  of  the  public 
house." 

Wo  cannot  enter  here  into  the  details  which  appear  in  the  pages 
of  the  report.  It  is  evident  enough  that  the  practical  working  of 
the  system  is  greatly  in  need  of  amendment ;  and,  indeed,  occasion- 
ally is  productive  of  injurious  consequences.  The  evidence  shows 
that  these  clubs  are  always  held  at  public  houses,  and  are  promoted 
by  the  publicans  for  their  own  benefit.  By  reason  of  the  abuses  of 
the  system,  and  of  the  appropriation  of  the  funds  to  drinking  and 
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wnneceaaary  expenses,  the  results  are  far  leas  beneficial  than  they 
might  be. 

The  "friendly  sooieties  or  sich  clubs,"  are  very  numerous,  and  are 
established  on  various  principles.  They  engage  with  a  medical  man 
to  attend  the  members  during  aiokneas;  and  he  is  paid  from  2s.  to  48. 
[fifty  cents  to  one  dollar]  per  annum,  for  each  member  enrolled.  It  is  a 
a  general  rule,  that  if  a  member  continnes  a  charge  on  the  sict  fund 
foi-  twelve  months  at  one  time,  he  is  reduced  to  half  pay  for  life,  and 
allowed  to  follow  his  employment  if  he  is  able. 

There  are  also  "  Odd  Fellows  and  Lodges,"  established  on  the 
same  principle  as  the  clubs,  with  the  addition  of  the  ceremonies  and 
feasts,  but  as  these  are  attended  with  considerable  expense,  the  steady 
mechanics  prefer  the  common  "  sick  clubs." 

The  "Field  Chibs"  are  confined  entirely  to  the  miners,  and  afford 
medical  attendance  and  sick-pay  only  during  illness  from  accidents 
occasioned  by  the  work.  The  payments  to  these  clubs  are  compul- 
sory, and  the  employer  always  stops  the  contributions,  out  of  the 
wages  of  the  men.  The  miners  are  very  generally  in  a  sick  or  "  life 
eltib"  in  addition  to  their  "  field  club." 

Mr,  Simkiss,  from  whose  evidence  we  extract  the  foregoing  notes, 
adds  that  "  all  the  clubs,  or  societies,  in  this  neighbourhood,  must  be 
founded  on  erroneous  principles,  as  they  are  of  short  duration.  The 
oldest  I  can  find  have  not  been  in  existence  more  than  seventy  years ; 
and  by  far  the  majority  do  not  last  one-third  of  that  time."  For  some 
years,  when  new  members  are  joining,  and  the  funds  are  conse- 
quently increasing,  they  appear  to  be  in  a  prosperous  condition. 
But  when  the  original  members  grow  old  and  become  a  serious  charge 
on  the  funds,  young  men  look  out  to  join  younger  clubs.  The  origi- 
nal club  first  becomes  stationary ;  then  as  the  deaths  increase,  the 
funds  decline,  the  members  diminish ;  and,  after  struggling  for  awhile, 
they  ultimately  divide  what  little  stock  is  left  among  the  few  survi- 
vors. Thus,  those  who  have,  during  life,  contributed  regularly,  with 
an  assurance  of  provision  in  their  old  age,  are  now,  when  they  want 
the  moat,  left  with  nothing  to  depend  upon  but  parochial  relief. 

The  miners  and  mechanics,  generally,  make  no  provision  (with  the 
exception  of  clubs,)  for  the  wants  and  infirmities  of  old  age.  There 
arc  very  few  who  ever  make  any  deposits  in  the  savings'  bank,  and 
the  instances  of  miners  becoming  depositors,  are  SO  few,  that  we  may 
almost  say  there  are  none  of  that  class." 

Besides  the  voluntary  clubs  above  mentioned,  established  by  miners 
themselves,  there  is  a  regular  system  of  relief  for  men  wounded  or 
killed  in  the  service,  and  also  to  their  widows. 

In  the  thick-coal  mines,  [ten  yard  coal]  the  custom  is  for  the  owner 
of  the  mine  to  allow  63.  a  week  to  the  wounded  ;  and  Is.  6d.  a  week 
to  the  widow  of  any  man  killed ;  together  with  Is.  a  week  to  each 
child  which  she  may  have  under  the  age  of  ten.  The  men  on  their 
part,  make  a  special  collection  at  every  weekly  pay,  for  any  wounded 
man,  or  widow  of  a  fellow  workman,  of  as  much  as  will  make  up 
another  Gs.  weekly.* 
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The  most  mischievous  sort  of  clubs,  hoth  to  the  fin^ices  and  the 
morals  of  the  miners,  are  what  are  called  "money  chihs ;"  being 
subscriptions  to  certain  funds,  which  are  very  abundant  in  the  South 
Staffordshire  coal  district,  all  which  money  is  spent  in  drink  at  pubiic 
houses.  By  the  evidence  of  the  resident  clergy,  the  regulations  and 
conduct  of  some  of  the  clubs  here  are,  "terribly  destructive  of  the 
morals  and  savings  of  the  workmen." 

It  is  due  to  the  clergy  of  this  district  to  state  that  they  strenuously 
exerted  themselves  to  induce  the  adoption  of  clubs  conducted  on 
sounder  principles,  as  well  as  other  institutions  calculated  to  remove 
the  evils  complained  of.  Here  are  "Provident  Societies,"  for  savings 
and  for  relief  in  sickness,  in  connection  with  Sunday  and  day  schools. 
There  are  also  "  Wesleyan  Clubs,"  and  "  OlotMng  Clubs ;"  the  latter 
have  a  beneficial  efTect  in  inducing  habits  of  saving.  To  these  we 
may  add  the  "Dorcas  Societies"  consisting  of  charitably  disposed 
ladies,  who  hold  stated  meetings  and  make  articles  of  clothing  which 
are  sold  to  the  poor  at  half  the  price  of  the  materials. 

A  series  of  articles  on  Benefit  Societies,  by  Dr.  Beard,  was  pub- 
lished in  the  "People's  Journal"  in  184T.  From  these  we  learn  in 
detail  how  extensive  and  almost  universal  are  the  failures  of  the 
English  Benefit  associations,  arising  from  defective  management, 
and  from  the  erroneous  structure  of  their  respective  constitutions. 

In  the  "  Odd  Fellow  and  Friendly  Societies"  the  scale  on  which 
they  have  failed — and,  unless  great  changes  are  introduced,  will  fail — 
is,  according  to  Mr.  Nelson,  fearfully  large.  The  Bev.  Mr.  Sher- 
man lately  stated  at  a  public  meeting  in  Liverpool — 'Mr.  Ansellhad 
told  him  of  two  thousand  societies  having  been  submitted  to  him  in 
three  years,  whose  affairs  were  proved  to  be  altogether  insolvent.' 
"But,"  observes  Dr.  Beard,  "there  is  another  kind  of  failure  :  the 
staff  breaks  under  the  hand  of  the  poor  sick,  aged  man,  the  first  time 
he  leans  on  it.  Benefit  societies,  in  numberless  instances,  do  not 
afford  the  needful  aid." 

We  trust  there  needs  no  apology  for  calling  attention  through  the 
medium  of  the  foregoing  passages,  to  the  defective  construction  of 
associations  which  are  designed  for  the  most  useful  and  beneficial 
purposes. 

The  extent  of  their  failure  can  scarcely  he  fully  ascertained ;  for 
the  sufferers  are  in  humble  life ;  are  scattered  up  and  down  in  society 
and  have  no  sufficient  means  of  making  their  injuries  known.  A 
committee  of  the  House  of  Commons  is  the  only  resource  by  which 
benevolent  men  could  acquire  some  knowledge  of  the  number  of  these 
failures,  and  of  the  sufferings  they  have  entailed."* 

Oomwall. — "The  diseases  of  miners,"  forms  the  subject  of  a  paper 
by  Sir  Charles  Lemon,  addressed  to  the  Boyal  Institution  of  Corn- 
wall; and  also  another  by  Br.  Barham.  They  contain  some  very 
important  statistical  statements  respecting  the  deaths  and  diseases 
among  the  mining  population  of  Cornwall,  and  a  series  of  compari- 
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aona  between  the  mining  districts  of  OornwaU  and  the  coal  regions  of 
StaffordaLive,  Northumberland,  &g.* 

Miners'  Olub. — It  does  not  appear  that  provident  associations,  of 
much  utility  or  permanent  character,  prevail  in  the  mining  districts 
of  Oorowall,  and  the  want  of  a  better  system  there  has  been  fre- 
quently deplored.  Varions  plans  for  the  establishment  of  hospitals, 
mining  schools,  and  beneficial  societies,  founded  on  an  adequate  scale 
and  baaed  on  correct  principles,  have,  from  time  to  time,  been  inef- 
fectually advocated  in  Cornwall.  That  of  a  general  miners'  club  is 
the  last. 

In  1846,  efforts  were  made  to  engage  the  public  sympathy  in  favour 
of  this  association,  and  an  earnest  appeal  was  made  to  the  lords  and 
adventurers  to  give  their  countenance  to  the  plan,  and  to  support  the 
wishes  of  the  great  body  of  miners.  The  project  of  a  "  Miners' 
Society"  had  previously  been  abandoned  for  want  of  the  requisite 
co-operation  of  the  influential  classes. 

It  was  urged  that  necessity  and  policy  required  the  establishment 
of  a  provident  association  in  every  district,  or  of  branches  emanating 
from  one  general  society  or  club,  which  should  be  based  upon  such 
principles  as  should  amply  provide  for  the  necessities  of  the  labour- 
ing miner,  when,  from  the  various  risks,  inseparable  from  his  hazard- 
ous avocation  be  should  he  incapacitated  from  labour. 

If,  as  we  infer  from  the  address  of  some  of  the  advocates  for  this 
general  club,  the  thirty  thousand  miners  are  to  contribute  their  full 
share  of  the  annual  funds,  and  the  lords  and  adventurers,  and  bene- 
volent persons  to  supply  the  other  moiety,  as  in  the  case  of  the  Bel- 
gian "  caisses  de  secours,"  the  project  appears  to  be  unobjectionable; 
for  it  has  been  well  proved,  that  no  plan  works  well  as  a  merely 
charitable  institution  giving  gratuitous  aid ;  no  project  is  successful 
in  teaching  the  importance  of  foresight  and  timely  economy,  which 
does  not  comprise  the  contributions  of  the  working  miners  themselves, 
and  constitute  them  joint  guardians  of  the  funds  destined  to  relieve 
their  future  wants, 

Mining  Accidents  in  Great  Britain. — The  Mining  Journal,  Janu- 
ary, 1844,  published  a  list  of  four  hundred  and  eighty-three  deaths 
and  accidents  noted  in  its  columns  during  the  previous  eight  months. 
Out  of  one  thousand  one  hundred  and  twelve  deaths  of  colliers 
only  among  that  class  of  population,  reported  by  the  Midland  Mining 
Commission,  no  less  than  six  hundred  and  ten  arose  from  accidents ; 
hy  which  it  appears  there  is  a  frightful  advance  of  mining  mortality. 
The  editor  conceives  that  "  the  number  of  lives  sacrificed  annually, 
cannot  be  less  than  twp  thousand  five  hundred,  exclusive  of  the 
numerous  eases  recorded  in  which  severe  injuries  have  been  received, 
resulting  ultimately  in  the  loss  of  lives. "f 

It  is  duo  to  Mr.  English  to  state  that  he  has  for  a  considerable 
time  past  done  his  utmost  towards  the  humane  object  of  establishing 
institutions  for  the  relief  of  the  sufferers  by  accidents  in  mines,  and 
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has  let  no  opportunity  pass  of  awakening  sympathy  In  favour  of  that 
uafoi-tunate  class.  We  fear  that  there  is  too  nmch  truth  in  the  fol- 
lowing severe  remark : — 

"  England  is  justly  proud  of  her  namerous  charities,  her  hospitals 
for  the  sick  and  maimed,  her  asylums  for  the  aged  and  decayed  mem- 
hers  of  society,  and  her  institutions  for  the  support  and  protection  of 
the  widow  and  orphan.  But,  with  shame  be  it  spoken,  a  country 
indebted,  in  a  great  measure,  for  her  position  to  her  mineral  riches, 
cannot  reckon,  amongst  her  numerous  charitable  establishments,  one 
which  is  devoted  to  the  maimed  or  aged  collier  or  miner,  nor  a  [pub- 
lic] fund  wherewith  to  support  the  widow  and  the  fatherless  who  may 
be  bereaved  of  their  natural  protector  by  accidents  in  mines."* 

The  same  gentlema.n,  in  a  petition  to  the  House  of  Commons, 
dated  28th  January,  1846,  stated  that  the  loss  of  life  in  mines  and 
collieries  within  the  preceding  year,  was  upwards  of  a  thousand  indi- 
viduals. 

A  printed  statement  has  subsequently  appeai-ed,  wherein  it  is 
shown  that  in  twelve  cases  alone,  in  thirty-two  years,  there  was 
sustained  a  loss  of  seven  hundred  and  twenty-three  lives  in  the  Dur- 
ham and  Northumberland  coal-field,  chiefly  by  bxplosioh  in  the  pits. 
We  add  the  details  below. 


1812,  MuT  26th, 

rciiing; 

92 

Explosion. 

1815,  M«T  3d, 

Heaton, 

76 

Inundation. 

do.    June  2d, 

Newbottle, 

5T 

Eiplosion. 

1821,  October  28d, 

Wallsend, 

62 

do. 

1823,  November  3d, 

Haiuton, 

59 

do. 

1836,  June  18th, 

Wallsend, 

102 

do. 

1839,  June, 

St.  Hilda, 

32 

do. 

do.    June  23d, 

South  Shields, 

61 

do. 

1841, 

Wellington  and  Thoi-nley,    41 

1843, 

King  pit. 

28 

1844,  Sept.  28th, 

Haswell, 

95 

do. 

1845,  August  Slat, 

Jarrow  colliery. 

39 

do. 

Cases  of  death, 

723 

A  petition  was  presented  to  the  House  of  Commons  in  1843,  by 
the  pitmen  of  the  Tyne,  the  Wear,  and  the  Tees,  in  which  they  state 
that  within  the  preceding  twenty  years  upwards  of  seven  hundred 
pitmen,  the  friends  and  companions  of  the  petitioners,  had  been 
miserably  destroyed  in  the  Durham  and  Northumberland  mines,  by 
explosions  of  inflammable  gas,  and  that  others  met  the  most  fearful 
deaths  from  various  other  causes ;  that  these  explosions  have  always 
been  traced  to  the  want  of  sufficient  ventilation,  permitting  the  accu- 
mulation of  the  gas  in  such  masses  that,  when  set  fire  to,  it  explodes 
with  sufficient  force,  sometimes,  to  blow'  men  up  a  shaft  six  hundred 
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feet  deep  as  if  from  the  mouth  of  a  cannon,  and  to  shake  the  solid 
gvound  similarly  to  an  earthquake.  They  state  that,  knowing  the 
Davy  lamp  is  liable  to  fire  an  explosive  mixture  under  certain  cir- 
cumstances, they  cannot  rest  satisfied  with  their  lives  teing  secured 
by  an  imperfect  instrument,  easily  deranged,  and  which  at  the  mo- 
ment of  the  greatest  danger  brings  on  the  mischief  it  is  intended  to 
prevent,  and  on  the  supposed  safety  of  which  has  been  based  the 
modern  practice  of  carrying  foul  underground  workings  to  a  most 
dangerous  extent. 

The  petitioners,  who  assembled  to  the  number  of  fifteen  thousand, 
at  their  meeting,  suggested  that  the  only  way  of  working  the  mines 
with  security,  would  be  by  sinking  two  shafts  at  the  "  winning,"  and 
as  the  work  extends  making  additional  shafts.  The  mine  would  then 
be  thoroughly  ventilated,  the  coal  more  easily  worked,  and  the  peti- 
tioners secured  from  these  terrible  accidents. 

Mining  Casualties  in  the  North  of  England. — The  lists  we  have 
given  of  the  loss  of  life,  chiefly  by  explosions  in  twelve  cases  alone, 
in  the  counties  of  Durham  and  Northumberland,  by  no  means  ex- 
hibits the  entire  number  of  deaths  there  from  tlaat  cause. 

The  subjoined  statistical  table  shows  that  they  comprised  in  eighty 
years,  between  1756  and  1836,  the  destruction  of  one  thousand  four 
hundred  and  twenty-seven  miners.  The  cases  of  explosion  more  than 
one  hundred  in  number,  were  attended  by  the  loss  of  one  thousand 
three  hundred  and  one  lives,  out  of  this  complement  of  one  thousand 
four  hundred  and  twenty-seven.  A  large  extension  to  this  catalogue 
might  be  made  by  the  addition  of  the  cases  since  1836,  in  fact, 
amounting  to  many  hundreds. 


375Q  to  1800. 
1800  to  1815. 

1816  to  isse. 


Inundatjoiis, 
BnrBiJng  of  aieani-Tioiler, 
loeomotiva, 


These  tables  can  only  be  usefully  compared  with  each  other,  and 
with  the  results  of  other  mining  districts,  when  we  know  the  number 
of  workmen  actually  employed  at  those  times  and  places  respectively. 
According  to  Mr.  Buddie,  the  foregoing  list  of  deaths  does  not  com- 
prise those  which  result  from  the  ordinary  casualties  of  life.* 
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The  following  statement  has  been  puWislicd  of  six  cases  of  fire- 
damp in  tlie  Jarrow  colliery,  on  tho  Durliam  sicto  of  the  Tyne,  aod 
the  nnmlDcr  of  deaths  they  occasioned. 

In  1817,  1st  explosion,    -  -  -  -       6  killed. 

1820,  2d  "         -  -  -  -       2     '■ 

1826,  3d  "         -  -  -  -    42 

1828,  4th  "         -  -  -  -       8 

1830,  6th  "         -  -  -  -     42 

1845,  6th  "         -  -  -  -     39 

In  twenty-eight  years,     .  .  -  .  139 

The  attention  of  the  govornment  Las  hecn  attracted  to  the  formid- 
able nature  of  these  explosions,  and  in  recent  important  cases,  it  has 
nominated  commissions,  consisting  of  gentlemen  of  science  and  ex- 
perience, to  such  as  in  the  oases  of  the  Haswell  and  the  Jarrow  ex- 
plosions, and  have  directed  a  searching  investigation  to  be  instituted 
into  the  causes  which  led  to  these  catastrophes. 

The  quality  of  the  deleterious  gases  of  the  Jarrow,  the  Hebbnrn 
and  the  Gateshead  collieries,  was  examined  in  1846,  by  Mr.  Thomas 
Graham,  and  the  Mining  Journal  of  June  16th  contains  an  article  by 
that  gentleman,  "  on  the  composition  of  the  fire-damp  of  the  New- 
castle coal-field,"  and  the  result  of  his  investigation.  From  this 
paper  it  appears  that  the  gas  of  Killingworth  colliery,  near  Jarrow, 
where  the  great  explosion  of  1845  took  place,  issues  from  a  fissure 
in  a  stratum  of  sandstone,  and  has  been  kept  uninterruptedly  burn- 
ing, as  the  means  of  lighting  the  horse  road  in  the  mine,  for  upwards 
of  ten  years,  without  any  sensible  diminution  in  its  quantity.  At 
the  Gateshead  colliery,  also,  the  gas  is  collected  as  it  issues,  and  is 
used  for  lighting  the  mine,  while  at  the  Hebburn  colliery  the  gas 
ascends  from  a  bore  made  down  into  the  Bensham  coal-seam,  which 
is  highly  charged  with  gas,  and  has  been  the  cause  of  many  accidents. 
We  add  to  the  table  in  the  foregoing  extract,  a  recent  incomplete 
return  of  the  numbers  of  minors  who  Lave  perished  in  the  Durham 
and  Northumberland  coal  mines  in  the  last  forty-two  years  : — 

Total  dentils. 

{From  explosion,  105^ 

Inundated  by  water,  75 

Choke  damp,  9  1 229 

Boiler  bursting  and  other 

C  From  explosions,  732  "l 

1821  to  1843   ^  Falling  stone,  choke  damp       V   821  "l 

(     and  other  causes,  89  J  !    About  990 

f  Explosions,  in  two  cases      S  [cases  of  death, 

1844  to  1845   -;       only,  exclusive  of  other       V   134j 

(^     accidents,  j 

Total  killed  in  42  years  in  one  district,  besides  i 

numerous  cases  which  Lave  been  omitted,    s  1184 


>y  Go  Ogle 


208  INTRODtrCTION. 

This  appalling  account  of  loaa  of  life  in  tbis  elasa  of  working  men 
has,  it  18  said,  led  among  other  causes  to  the  association  of  colliers  in 
the  north  of  England,  called  "  the  Union,"  wliich  lately  comprised 
60,000  persons. 

This  association,  it  appears,  has  other  objects  besidea  those  con- 
templated by  the  Belgian  provident  institutions,  or  the  "  caisses  de 
secours"  of  the  French  mines.  One  object  aimed  at  is  the  facility 
it  aifords  for  enabling  large  bodies  of  operatives  to  strike  for  rise  of 
wages,  &c.,  or  to  consolidate  the  interests  of  an  important  and  nume- 
rous class  in  the  community. 

It  is  asserted  that  there  is  not  a  colliery  in  the  kingdom  in  which 
the  men  are  not  daily  and  hourly  exposed  to  similar  fatal  accidents 
as  are  recorded  above,  which  cannot  be  wondered  at,  considering  the 
bad  ventilation,  and  the  extent  of  the  underground  operations,  where 
in  some  mines  sixty  or  seventy  miles  of  passages  have  been  cut. 

Dr.  Barham  has  communicated  an  article  on  "  the  accidents  and 
diseases  of  miners,"  more  especially  directed  towards  those  of  Corn- 
wall. He  institutes  an  interesting  comparison  between  the  number 
of  deaths  in  the  Cornish  mines  of  copper  and  tin,  and  those  of  the 
coal  districts.  The  chances  of  violent  deaths  in  the  latter  greatly 
preponderate. 

Thus,  there  were  in  the  Tyne  and  Wear  district,  in  the  forty  years 
from  1800  to  1840,  1480  deaths  from  accidents,  out  of  a  mining 
population  of  21,000  persons,  men  and  boys,  of  whom  five-eighths 
worked  nnderground. 

Out  of  the  1480  deaths  in  the  collieries,  1325  deaths,  or  nino- 
tenths  of  the  whole,  were  caused  by  explosions  or  inundations — acci- 
dents to  which  Cornish  miners  are  rarely  subjected. 

Prom  of&cial  returns  given  hj  the  Register-general,  we  are  fur- 
nished with  materials  for  comparing  the  mortality  among  miners  with 
that  in  other  classes  of  the  community.  By  the  census  of  1841,  the 
number  of  males,  of  twenty  years  and  upwards,  employed  in  the  coal 
mines,  as  well  as  those  of  salt  and  the  metals,  was  124,667.  Among 
these,  the  violent  deaths  registered  in  the  year  1840  wore  498.  The 
only  employment  which  was  equally  fatal  was  that  of  the  navy  and 
merchant  service.  The  relative  proportions  of  deaths  in  an  equal 
number,  are  as  follows : — 

In  the  navy  and  merchant  service,         -  -     4008 

In  the  mines,      -----    3939 
In  the  agricultural  population  of  England,        -     1221* 

Erightfu!  as  is  the  foregoing  statement  of  the  mortality  in  the 
northern  coal-field  mines,  wo  derive  some  consolation  from  perceiving 
that  it  falls  very  short  of  that  in  the  Belgian  coal-field.  The  results 
are  interesting. 

Gfeneral  Oases. — In  Belgium,  out  of  20,000  miners,  the  total  num- 
ber of  deaths  was  1710  in  twenty  years,  prior  to  1841,  averaging 

*■  Mining  Journal,  Jnjinary  1, 1841. 
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85.5  per  annum,  or  thirty  to  every  one  thousand  miners  employed, 


In  the  Durham  and  Northumhcrland  coal-field  tbe  total  of  deaths 
in  the  mines  was  990  in  the  twenty-four  years  prior  to  1846,  averag- 
ing 41.28  annually,  in  21,000  miners,  or  19.65  to  every  1000  annu- 
•Ut. 

To  render  the  comparison  more  exact,  we  find  that  the  number  of 
deaths  in  Belgium,  proportionate  to  21,000  miners,  (out  of  28,000) 
is  64.12  per  annum. 

The  Durham  and  Northumherland  coaJ-field,  average  of  24  years 
prior  to  1846,  41,28  per  annum.  Do.,  average  of  20  years  prior  to 
1837,  34.60  per  annum. 

Thus  the  number  of  general  cases  of  death,  in  a  corresponding 
number  of  miners,  is  55  per  cent,  greater  in  Belgium  than  in  the 
English  northern  coal-field.  When,  however,  we  analyze  the  causes 
of  these  deaths,  we  ohserve  that  the  proportions  are  reversed,  and 
the  fatal  cases  ot  fire-damp  are  far  greater  in  the  Newcastle  than  in 
the  Belgian  coal-field. 

Hxplosiona.—'Belgmm,  503  killed  out  of  28,000  miners,  or  377  out 
of  21,000,  average  18.85  per  annum  in  20  years. 

Northern  coal-field,  out  of  28,000  miners,  or  866  out  of  21,000, 
average  36.09  per  annum  in  24  years. 

The  mortality  hy  fire-damp  being  greater  in  the  English  coal-fieM 
hj  31  per  cent,  than  in  that  of  Belgium ;  or  thus,  annual  deaths  by 
explosions  in  the  Belgian  coal-mines,  0.89  out  of  every  1000  persona 
employed.  In  the  Newcastle  coal-field,  1.72  out  of  every  1000  per- 
sons employed. 

Our  data  is  somewhat  too  scanty  to  pursue  these  comparisons  far- 
A  statement  of  the  number  of  miners  killed,  from  various  causes,  in 
fifteen  years  in  the  basin  of  the  Loire,  in  France,  shows  the  deaths 
to  he  in  the  proportion  of  1  in  100  persons  employed.  This  ratio, 
if  correct,  is  enormous.  That  of  Belgium  averages  1  in  327.  Tho 
Newcastle  coal-field,  1  in  508. 

Forest  of  Dean. — Royal  Commission  of  Inquiry  into  mines.— In 
1842,  ample  reports  were  made  by  the  chief  commissioner  of  the 
Cfloueestershire  mining  district.  lie  says  that  this  woodland  and 
mininj^  region,  although  comprising  an  area  of  only  22,000  acres, 
is  so  much  isolated  in  its  character  and  local  customs,  that  it  pre- 
sents a  field  of  more  than  common  interest. 

The  employment  of  females  in  the  mines  and  collieries  is  happily 
almost  unknown  in  the  forest.  Boys,  however,  and  those  often  of  a 
very  early  age,  are  employed  in  considerable  numbers,  as  the  thin- 
ness of  the  seams  of  coal  recjuires  the  labour  of  mere  children,  from 
their  very  limited  height. 

From  the  evidence  adduced  in  the  commissioners'  report,  it  is 
proved  in  some  of  the  forest  mines,  that  the  subterranean  roadways 
or  passages  are  so  small,  that  even  the  youngest  children  cannot 
move  along  them  without  crawling  on  their  hands  and  feet ;  in  which 
unnatural  and  constrained  position  they  drag  the  loaded  carriages  or 
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hods  after  them.  And  yet,  as  it  is  impossible,  by  any  outlay  com- 
patible with  a  profitable  return,  to  render  such  coal  mines  fit  for 
humaa  beings  to  work  in,  they  never  will  he  placed  in  such  a  condi- 
tion. Consequently,  they  never  can  be  worked  without  inflicting 
great  and  irreparable  injury  on  the  health  of  children. 

From  the  peril  arising  from  the  destructive  influences  of  malaria 
and  inflammable  gases,  these  mines  seem,  in  a  great  degree,  happily 
free  ;  and  the  accidents  from  explosions  are  of  rare  occurrence.  The 
excellent  attention  given  to  the  system  of  ventilation,  adopted  in  the 
Eorcst  collieries,  in  faet,  affords  a  very  general  protection  from  the 
fatal  eff'ects  also  of  carbonic  acid  gas,  or  choke-damp. 

Staffordshire. — Five  lives  were  lost  by  an  explosion  in  the  Yew- 
tree  colliery,  Sedgely,  23d  March,  184'('. 

June  2nd,  1847,  eight  men  and  three  horses  were  killed  by  an  ex- 
plosion of  carburetted  hydrogen,  at  Gerard's  Bridge  colliery,  near 
St.  Helen's,  In  the  same  month,  by  an  explosion,  in  Croft  Pit,  near 
Whitehaven,  four  lives  were  lost.  In  the  same  month  were  nine  per- 
sons killed  by  explosion  at  Kirkieas  Hall  colliery,  about  two  miles 
from  Wigan;  besides  which  there  were  eight  or  ten  others  who  were 
not  expected  to  recover,  and  about  twelve  others  less  serioasly  in- 
jured. Also  in  the  same  month,  near  Wigan,  two  persons  killed,  and 
at  ^Felling  colliery,  near  Gfateshead,  six  minors  killed  by  explosion  or 
fire-damp. 

Torkshire  coal-field,  XX,— Fifteen  persons  lost  their  lives  by  fire- 
damp, Nov.,  1841,  at  Barnsley.  At  Huddersfield,  three  explosions 
in  1841.  On  the  5th  of  March,  1847,  an  explosion  of  carburetted 
hydrogen  took  place  in  the  Great  Ardsley  main  colliery,  near  Barns- 
ley  ;  95  men  were  working  in  the  pit  at  the  time,  66  of  whom  were 
instantly  killed,  several  died  subsequently,  and  only  10  escaped  un- 
hurt. 

At  Beeston,  near  Leeds,  17th  May,  1847,  an  explosion  led  to  the 
death  of  nine  miners, 

Lancashire  coal-field,  XVIII, — Haydock  colliery,  near  Newton.— 
On  the  5th  Nov.,  1845,  an  explosion  took  place,  whereby  nine  per- 
sons were  killed,  and  ton  others  so  dreadfully  mutilated,  as  to  be  un- 
able to  survive,  with  the  exception  of  one. 

In  the  Moyston  colliery,  ten  lives  were  lost  and  seven  wounded 
by  fire-da.mp,  in  1840,  and  six  persons  burned  and  five  hurt  in  May, 
1846. 

An  explosion  from  fire-damp  in  a  colliery  near  Preston  took  place 
on  the  24th  of  November,  1846,  and  on  the  same  day  another  oc- 
curred at  Coppell  colliery,  Staudish.  Twelve  lives  were  sacrificed 
in  these  two  cases. 

In  the  same  month,  by  an  explosion  at  Ohorley,  eight  persons  were 
instantaneously  killed. 

March  18th,  1854,  a  dreadful  explosion  occurred  in  Avley  mine, 
of  the  Ince  Hall  Coal  Company,  near  Wigan,  by  which  120  men  lost 
their  lives. 
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In  the  samo  mino,  sixty  liyes  were  lost  by  an  explosion  in  Marcli, 
1853. 


The  ordinary  casualties  of  mining  occupations  prevail  here  ;  but 
that  arising  from  fire-damp  does  not  appear  to  be  so  common. 

Two  explosions  took  place  in  1845,  in  the  Victoria  colliery,  near 
Nitshill,  Glasgow,  but  without  loss  of  life- 
Ameliorations  in  the  habits  and  condition  of  the  mining  popula- 
tion have  taken  place,  within  a  few  years.  Amongst  these,  none, 
perhaps,  is  more  important  than  the  prevention  of  the  employment 
of  females  in  the  coal  mines,  both  of  Scotland  a.nd  in  some  English 
districts.  At  the  time  of  the  passing  of  Lord  Ashley's  Act,  in  1842, 
there  were  no  less  than  2400  females  in  the  coal  pits  of  Scotland ; 
seven  hundred  women  in  those  around  "VVigan ;  many  in  Stafford- 
shire, &c. 


It  is  ascertained  that  the  loss  of  life  by  fire-damp  is  not  less  fre- 
quent, although  on  a  smaller  scale  in  this  coal-field,  than  in  the  highly 
bituminous  coa.1  basins  of  the  north  of  England.  Those  which  occur 
are  in  great  measure  limited  to  the  bituminous  portion  of  the  Welsh 
basin.  One  of  the  most  important  of  those  accidents  was  an  explo- 
sion in  the  Duffryn  colliery,  whereby  29  miners  were  killed,  on  the 
2d  August,  1S45.  Minor  cases,  of  the  death  of  from  two  to  ten  per- 
sons, are  less  rare,  and  scarcely  a  week  passes  without  a  case  of  ex- 
plosion. 

In  January,  1844,  twelve  persons  were  killed  by  this  cause,  at 
Dinas  colliery,  and  several  accidents  from  the  fire-damp  took  place 
in  other  collieries.  Three  miners  were  destroyed  at  Nantyglo,  in 
July  of  that  year.  In  1845,  a  good  many  accidents  occurred,  by 
explosions :  at  Patricroft,  at  Swansea,  at  Mynydd  Newydd  colliery, 
four  deaths.  In  May,  1846,  a  severe  case  of  explosion  at  the  Eisca 
colliery,  and  in  the  following  month,  eight  persons  were  burned  at 
Homfray's  colliery,  Tredegar, 

The  employment  of  females  in  the  mines  is  or  was  prevalent  in 
South  Wales,  but  it  is  hoped  the  degrading  practice  is  diminished.* 

Benefit  societies,  for  the  relief  of  sick  and  wounded  miners,  or  for 
their  families,  arc  numerous  throughout  the  mining  regions,  and  are 
productive  of  considerable  good. 

OOHDITION   OF   TUB   MINING  POPULATION   OF   GREAT   BRITAIN. 

This  has  been  the  subject  of  investigation  for  some  years,  and  a.n- 

nual  reports  have  been  made  to  govornment.     Difficulties,  abuses, 

and  grievances,  under  which  the  working  miners  and  their  families 

suffered,  have  boon  diligently  investigated  and  pointed  out,  and  reme- 
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dies  have  Ijeen  suggesteii  and  acted  upon.  We  cannot  licrc  enter 
into  these  details.  It  is  evident  that  remarkahle  differences  in  the 
habits,  morals,  and  comfort  of  the  same  classes  existed  in  different 
mining  regions  of  Great  Britain,  The  causes  of  these  discrepancies 
or  contrasts  have  been  traced  to  their  sources,  and  placed  before  the 
public.  The  general  social  condition,  of  this  class  of  population,  we 
have  every  reason  to  know,  has  been  greatly  ameliorated  by  means 
of  these  investigations. 

Some  colliery  districts,  it  is  well  known,  ha,ve  always  maintained  a 
more  moral,  a  more  respectable  and  intelligent  population,  than 
others.  We  have  no  means  of  classifying  these,  even  were  it  desir- 
able to  do  so.  Some  have  been  more  prominent  than  others,  as  we 
have  shown  in  relation  to  the  Dudley  coal-field,  and  formerly  some 
of  those  in  Scotland ;  hut  in  all,  we  have  the  satisfaction  of  stating 
great  improvements  have  taken  place,  of  late  years. 

Thus,  we  read,  in  a  recent  article,  that  "  not  a  little  of  the  success 
of  the  Goalbrookdale  coal  and  iron  works,  must  be  attributed  to  the 
great  attention  paid  to  the  religious  and  moral  training  of  the  work- 
men, and  the  care  bestowed  on  their  physical  condition.  Excellent 
schools  are  provided  for  the  children,  and  lecturers  are  occasionally 
engaged  to  instruct  the  adults.  The  training  and  education  of  the 
children,  the  aids  for  mental  improvement,  offered  with  no  niggard 
hand  to  the  operatives — from  3000  to  4000  in  number — have  ren- 
dered the  work  people  of  Goalbrookdale  a  very  superior  class  to  those 
usually  employed  in  the  mines  and  forges."* 

Education  of  the  youth  at  the  collieries,  through  the  untiring  agency 
of  the  benevolent  proprietors  and  the  exertions  of  the  clergy,  is 
making  rapid  progress  in  many  districts.  At  the  Low-moor  Iron 
Company's  colliery,  near  Bradford,  where,  in  1841,  only  two  in  ten 
could  read,  out  of  1100  employed,  there  were,  in  September,  1845, 
out  of  494  boys,  between  ten  and  eighteen,  at  work,  411,  or  83  per 
cent,  who  could  read. 

Condition  of  the  Mining  Population  of  Great  Britain  in  1847. — 
By  an  act  of  Parliament,  passed  in  1842,  commissioners  were  ap- 
pointed "to  inquire  into  the  operations  of  that  act,  and  into  the  s 
of  the  population  in  the  mining  districts."  Eour  reports,  betw 
1844  and  1847,  have  been  presented  by  these  commissioners,  under 
the  provisions  of  what  is  generally  known  as  Lord  Ashley's  act,  and 
refer  to  portions  of  England,  Scotland,  and  Wales.  We  have  ex- 
tracted freely  from  a  portion  of  these. 

An  excellent  article  on  these  reports,  hut  more  especially  on  that 
which  relates  to  Scotland  and  the  North  of  England,  appeared  in  the 
North  British  Review  for  November,  1847.  No  apology,  we  trust,  is 
necessary  from  us,  for  introducing  a  sketch  of  the  article  to  which 
we  refer,  particularly  as  it  supplies  some  information  in  which  we 
were  otherwise  defective. 

On  the  authority  alluded  to,  some  facts  as  to  the  condition  of  the 

*  London  Ait  Union,  13iT. 
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colliers  in  the  north  are  detailed,  which  might  almost  appear  incre- 
dible. 

"  Whether  it  may  have  arisen  from  the  nature  of  the  employment 
underground,  or  ^vhatever  may  have  been  the  original  cause,  we  shall 
not  wait  to  determine ;  certain  it  is  that,  till  about  the  commence- 
ment of  the  present  century,  colliers  were  kept  in  %  state  of  perpetaal 
bondage,  and  from  the  first  moment  of  their  existence  were  considered 
as  belonging  to  the  property  which  gave  them  birth.  Without  the 
permission  of  the  proprietor,  they  couM  not  receive  employment  in 
any  other  place.  In  fact  they  were  held  to  be  part  and  parcel  of  the 
establishment  for  carrying  on  the  worting  of  the  coal ;  and  if  it  hap- 
pened to  be  let,  they  were  specially  described  in  the  lease,  and  trans- 
ferred to  the  lessee,  in  the  same  manner  as  if  they  had  been  a  num- 
ber of  horses.  When  the  legislature  passed  measures  for  the  benefit 
of  the  community  generally,  the  colliers  were  expressly  exempted 
from  the  privileges  which  such  measures  conferred.  Even  in  the 
well-known  Habeas  Corpus  act  it  was  declared,  '  that  this  present  act 
is  no  ways  to  he  extended  to  colliers  and  sailers' 

"  In  1775,  an  act  of  the  British  Parliament  was  passed,  which  de- 
clared that  colliers  and  salters  were  to  be  no  longer  'transferable 
with  the  collieries  and  salt-works ;'  but  upon  certain  conditions,  which 
were  then  deemed  'reasonable,'  they  were  to  be  gradually  emanci- 
pated and  set  free,  and  others  prevented  from  coming  into  such  a 
State  of  servitude.  But  the  act  of  1775  does  not  seem  to  have  ope- 
rated satisfactorily;  and  in  1799  another  act  was  passed,  which 
completely  freed  colliers  from  the  bondage  in  which  thoy  had  been 
previously  held,  and  placed  them  on  a  footing  of  equality  with  the 
other  labourers  of  the  kingdom." 

Another  evil,  of  great  magnitude,  which  had  long  existed  in  Scot- 
land, and  which  presented  the  greatest  obstacle  to  the  improvement 
of  the  condition  of  the  mining  population,  was  unquestionably  the 
employment  of  females  under  ground. 

The  arrangements  were  such,  that  the  labour  of  t!ie  man  who 
worked  or  hewed  the  coal  was  wholly  unproductive  without  the  assis- 
tance of  his  wife  or  daughter,  whose  occupation  it  was  to  carry  it 
away ;  and  unless  trained  to  it  from  their  infancy,  it  was  totally  im- 
possible for  females  to  engage  in  such  employment. 

In  a  very  interesting  book,  entitled  "  A  General  View  of  the  Coal 
Trade  of  Scotland,"  published  by  Mr.  Bald,  in  1808,  a  graphic  des- 
cription of  the  work  performed  by  a  female  "coal-bearer"  is  given- 
We  are  compelled  to  abbreviate  the  details.  "  The  collier  leaves  his 
house  for  the  pit,  about  eleven  o'clock  at  night,  [attended  by  his  eons, 
if  he  has  any  sufficiently  old,]  when  the  rest  of  mankind  are  retiring 
to  rest.  Their  first  work  is  to  prepare  coals,  by  hewing  them  down 
from  the  wall.  In  about  three  hours  after,  his  wife,  [attended  by  her 
daughters,  if  she  has  any  sufficiently  grown,]  sets  out  for  the  pit, 
having  previously  wrapped  her  infant  child  in  a  blanket,  and  left  it 
to  the  care  of  an  old  woman,  who,  for  a  small  gratuity,  keeps  three 
or  four  children  at  a  time,  and  who,  in  their  mother's  absence,  feeds 
15 
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them  with  ale  or  whiskey,  mixed  with  water.  The  children  who  aro 
a  little  more  advanced  are  left  to  the  care  of  a  neighbour. 

The  mother,  having  thus  disposed  of  her  younger  children,  descends 
the  pit  with  her  older  daughters,  where  each  having  a  basket  of  suit- 
able form,  lays  it  down,  and  into  it  the  large  coals  ai-e  rolled ;  and 
such  is  the  weight  carried,  that  it  frequently  takes  two  men  to  lift 
the  burden  upon  their  backs ;  the  girls  are  loaded  according  to  their 
strength.  The  mother  sets  out  first,  carrying  a  lighted  candle  in  her 
teeth  ;  the  girls  follow,  and  in  this  manner  they  proceed  to  the  pit- 
bottom,  and  with  weary  steps  and  slow,  ascend  the  stair  till  they 
arrive  at  the  hill  or  pit-top,  where  the  coals  are  laid  down  for  sale ; 
and  in  this  manner  they  go  on  for  eight  or  ten  hours,  almost  without 
resting. 

We  have  seen  a  woman,  during  the  space  of  time  above  mentioned, 
take  on  a  load  of  at  least  170  lbs.  avoirdupois;  travel  with  this  150 
yards  up  the  slope  of  the  coal  below  ground ;  ascend  a  pit  by  stairs 
117  feet,  and  travel  up  the  hill  20  yards  more  to  where  the  coals  are 
laid  down.  All  this  she  will  perform  no  less  than  twenty-four  times, 
as  a  day's  work. 

The  whole  distance,  thus  loaded,  during  each  day,  was      501G  yds. 

And  the  unloaded  distance,  .  -  .         5016 

Total  of  the  dailywork,  5|  miles,  or     -  -      10,032  yds. 

In  those  pits  which  are  so  deep  as  to  prevent  the  women  from 
carrying  the  coals  to  the  surface,  the  distance  which  they  bring  their 
loads  to  the  pit-bottom  may  be  stated  at  280  yards.  This  journey 
they  will  perform  thirty  times  with  the  weight  above-mentioned,  in 
the  space  of  ten  hours ;  so  that  the  journey  performed  each  day  is, 
loaded,  8400  yards ;  not  loaded,  8400  yards.  Total  length  16,800 
yards,  or  more  than  9^  miles.  The  perpendicular  ascent  of  the 
slope  of  the  coal  being  700  yards." 

This  is  the  testimony  of  Mr.  Bald,  who  has  been  for  half  a  century 
at  the  head  of  the  mining  of  Scotland,  and  who  has  done  more  than 
any  other  man,  not  merely  to  improve  the  method  of  working,  but  to 
elevate  the  character  of  the  worker. 

We  are  assured  that  this  is  no  exaggerated  statement.  It  is  utterly 
impossible  for  language  to  convey  to  a  stranger  anything  like  an  ade- 
quate idea  of  the  immense  toil  which  those  poor  women  had  to  undergo. 
It  was  reckoned  nothing  extraordinary,  at  a  Lothian  colliery,  for  a 
woman  to  carry  on  her  back  from  35  to  40  cwt.  of  coal  each  day,  a 
distance  of  between  300  and  400  yards ;  the  greater  part  of  the  road 
being  not  higher  than  4J  feet,  and,  in  some  cases,  a  considerable 
portion  of  it  covered  with  water. 

The  reviewer,  with  perfect  justice  remarks,  that  it  is  certainly 
something  very  remarkable  that,  in  the  vicinity  of  the  most  polished 
city  in  the  kingdom,  and  for  the  purpose  of  supplying  it  with  an  im- 
portant necessary  of  life,  there  should  have  been  in  existence,  until 
as  it  were  yesterday,  one  of  the  most  offensive  and  disgusting  systems 
of  slavery  that  ever  disgraced  a  civilized  country ! 
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On  the  Tth  of  May,  1842,  Lord  Ashley,  with  whom  the  commission 
originated,  rose  in  his  place  in  the  house  of  commons,  and  moved 
"for  leave  to  bring  in  a  bill  to  make  regulations  respecting  the  age 
and  sex  of  children  and  young  persons  emplojetJ  in  the  mines  and 
collieries  of  the  United  Kingdom."  In  introducing  the  subject,  this 
philanthropic  nobleman  said — 

"It  is  not  possible  for  any  man,  whatever  be  his  station,  if  he  have 
but  a  heart  within  hia  boaom,  to  read  the  details  of  this  awful  docu- 
ment, without  a  combined  feeling  of  shame,  terror  and  indignation. 
But  I  will  endeavour  to  dwell  upon  the  evil  itself,  rather  than  on  the 
parties  that  might  be  accused  as,  in  great  measure,  the  authors  of  it. 
An  enormoas  mischief  is  discovered,  and  an  immediate  remedy  is 
proposed;  and  sure  I  am  that  if  thoBe  who  have  the  power  will  be  as 
ready  to  abate  oppression  as  those  who  have  suffered  will  be  to  for- 
give the  sense  of  it,  we  may  hope  to  see  the  revival  of  such  a  good 
understanding  between  master  and  man;  between  wealth  and  poverty; 
between  ruler  and  ruled,  as  will,  under  God's  good  providence,  con- 
duce to  the  restoration  of  social  comfort,  and  to  the  permanent  secu- 
rity of  the  empire." 

After  describing  the  measure  in  detail,  Lord  Ashley  concluded  in 
this  striking  and  beautiful  language : — 

"Is  it  not  enough  to  announce  these  things  ip  an  assembly  of 
Christian  men,  and  British  gentlemen !  For  twenty  millions  of  money 
you  purchased  the  liberation  of  the  negro,  and  it  was  a  blessed  deed. 
You  may  this  night,  by  a  cheap  and  harmless  vote,  invigorate  the 
hearts  of  thousands  of  i/oiir  country  people;  enable  them  to  walk 
erect  in  newness  of  life ;  to  enter  on  the  enjoyment  of  their  inherited 
freedom,  and  avail  themselves,  {if  they  will  accept  them,)  of  the  op- 
portimities  of  virtue,  of  morality,  and  of  religion.  Tliese,  sir,  are 
the  ends  which  I  venture  to  propose :  this  is  the  barbarism  that  I 
seek  to  remove.  Tlie  house  will,  I  am  sure,  forgive  me  for  having 
detained  them  so  long ; .  and  stiU  more  will  they  forgive  me  for  ven- 
turing to  conclude,  by  imploring  them,  in  the  words  of  holy  writ,  'to 
break  off  our  sins  by  righteousness,  and  our  iniquities  by  showing 
mercy  to  the  poor,  if  it  may  be  a  lengthening  of  our  tranquillity.'  " 

We  have  been  informed,  that  during  the  delivery  of  Lord  Ashley's 
speech,  the  house  of  commons  was  a  perfect  calm — not  a  whisper  was 
heard.  The  simple  announcement  of  the  injuries  inflicted,  the  suffer- 
ings endured,  the  degradation  and  ignorance  prevailing,  made  such 
an  impression  in  the  house  that  many  a  stout  heart  melted,  and  tears 
were  shed,  where  seldom  tears  had  been  shed  before. 

The  act  passed  in  the  autumn  of  1842.  It  has  now  been  five 
years  in  operation,  and  we  will  venture  to  affirm  that  no  measure 
was  ever  passed  which  so  fully  realized  all  the  expectations  of  its 
supporters,  or  so  completely  refuted  all  the  objections  of  its  oppo- 
nents. 

Notwithstanding  the  imperative  character  of  the  act  of  parliament 
which  forbids  the  employment  of  females  underground,  the  law  has 
been  evaded  in  some  districts,  especially  in  the  Welch  collieries,  and 
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it  seems  singular  that  these  violations  of  the  law  invariably  originate 
with  the  females  themselves,  for  whose  especial  benefit  Lord  Ashley's 
Act  was  introduced. 

According  to  the  report  of  the  commissioner  appointed  to  inquire 
into  the  state  of  the  population  in  the  mining  districts,  in  1850,  it 
appears  that  notwithstanding  all  the  precautions  taken  by  several  of 
the  owners  and  managers  of  the  large  collieries  and  iron  works  ia 
Monmouthshire,  Brecon  and  Glamorganshire,  females  were  again  afc 
work  below  ground.  Gfreat  difSculty  was  experienced  in  detecting 
them,  as  they  always  concealed  themselves  and  got  into  hiding-places 
when  the  pits  were  searched  by  the  agents. 

Judging  from  their  own  admissions,  it  is  probable  that  not  less 
than  200  females  have  been  employed  in  some  of  the  principal  works, 
during  the  last  year.  A  considerable  proportion  of  these  were  of  the 
tenderest  years — 11  to  13 — the  rest  quite  young  women.  The  habit, 
therefore,  was  re-commencing  with  an  entire  new  generation. 

Among  the  many  things  required  to  aid  in  correcting  the  sensual 
habits,  and  enlightening  the  minds  of  the  mass  of  the  population  of 
this  district,  tho  better  training  of  the  female  portion  of  it  is  con- 
sidered hy  all  thoughtful  persons  as  one  of  the  first  and  most  pressing. 

What,  however,  can  be  expected  from  those  who  are  allowed  to 
begin  life  in  an  employment  of  this  kind,  and  to  continue  it  until 
they  become  wives  and  mothers  ? 

The  employment,  underground,  of  boys  under  10  years  of  age,  has 
also  been  resumed  in  several  works,  in  the  Welch  district.  So  large 
a  proportion  is  a  plain  proof  that  the  practice  has  been  resumed 
without  check,  and  that  another  generation  of  colliers  and  miners  is 
growing  up,  whose  minds  are  becoming  indurated  by  the  same  pro- 
cess of  early  removal  from  school  and  employment  in  the  pits,  at-the 
age  of  seven  or  eight. 

It  is  but  justice  to  the  managers  and  mineral  agents  of  some  of  the 
principal  companies  to  state  that  they  have  endeavoured  to  stop  the 
practice,  and  have  caused  boys  under  the  legal  age  to  be  strictly  ex- 
cluded from  their  pits,  in  the  hopes  of  their  parents  keeping  them  at 
school  until  the  age  of  ten.* 

Wo  are  happy  to  learn  by  the  London  Mining  Journal,  April  1st, 
1854,  that  from  the  suggestions  of  Mr.  Trcmenheore,  about  four 
years  ago,  with  a  view  to  hold  out  an  inducement  to  parents  to  keep 
their  children  at  school  two  or  three  years  longer  than  they  previ- 
ously had  done,  a  distribution  of  prizes  offered  by  the  iron  and  coal 
masters  took  place  at  the  St.  Thomas  National  School,  Dudley.  The 
prizes  were  £4:  each  to  fifteen  boys,  and  £,S  each  to  thirty  boys  and 
girla,  besides  smaller  gifts  to  other  children. 

»  Mr.  Tremeiiheere'a  Eeport  ia  1850. 
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Of  the  foregoing  list  of  casualties  occurring  m  the  fiftoea  years, 


from  1817  to  1831,  the  immediate  causes  were  as  follows:— 

Crushes  or  falling  in  of  the  ground,  299= 

Inflammable  gas  or  fire-damp  explosions,        179: 
Falling  of  rocks,  timber,  &c.  220  ^ 


=^20.     annually. 
-11.92       " 
-14.60       " 


Proportion  of  deaths,  1  in  100;  proportion  of  accidents,  1  in  52. 

It  is  remarked  that  Mondays  are  the  days  of  the  week  on  which 
the  greater  part  of  the  accidents  happen. 

The  casualties  recorded  above  which  occurred  in  a  working  popu- 
lation averaging  during  the  fifteen  years  only  2,458  miners,  seem  to 
be  very  disproportionate  to  the  number  employed;  being  at  the  rate 
of  1  in  155,  annually.  In  the  foregoing  statement  the  deaths  by 
fire-damp  at  St.  Btieone,  during  this  period,  form  only  one-fourth  of 
the  total  number ;  while  the  falling  in  of  the  ground  in  the  subter- 
ranean works  has  been  the  principal  caase  of  nearly  three-fourths  of 
these  accidents.  *  The  safety  lamp  of  Sir  Humphrey  Davy  was  intro- 
duced here  in  1825, 

In  1845,  a  scientific  commission  was  formed  in  France,  to  inquire 
into  the  causes  of  fire-damp  in  the  French  mines,  and  to  suggest  the 
best  means  of  preventing  them. 

Most  of  the  mines  in  this  department  possess  local  caisses  or  funds 
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for  the  relief  of  the  families  of  iftoiLmeii,  this  resource  has  often 
proved  inadequate ;  but  the  owners  of  the  mmee  lad  the  inhabitants 
of  the  district  have  generously  vied  iMtli  eich  othci  in  relieving  the 
families  rendered  needy  by  thebe  accidents  The  gDvemment  has 
Eilso  relieved  many  sufferers. 

Ey  a  circular  of  the  under- secretary  of  state  for  the  public  worts, 
addressed  to  the  prefects  and  engineers  of  mines,  they  are  directed 
to  furnish,  sometime  in  January  of  each  year,  an  account  of  the 
accidents  which  may  have  occurred  in  the  mines  and  quarries  during 
the  preceding  year ;  distinguishing  the  number  of  workmen  employed 
in  each  departmentand  the  number  of  killed  and  wounded,  the  cause, 

We  have  elsewhere  observed  that  the  daily  employment  of  the  coal 
miner  was  accompanied  with  far  greater  risk  of  life  than  that  of  the 
workman  engaged  in  the  extraction  of  metallic  ores,  and  conse- 
quently that  it  was  the  more  expedient  to  provide  the  means  of  meet- 
ing or  alleviating  the  accumulated  casualties  of  the  collier's  life. 
From  a  statement  before  us,  it  appears  that,  in  France,  the  propor- 
tion of  coal  miners  killed  or  seriously  injured,  annually,  has  amounted 
to  one  in  one  hundred  and  forty-four,  while  in  the  mines  of  metallifer- 
ous ores,  the  proportion  is  only,  on  an  average,  one  in  four  hundred 
and  twenty  five, 

We  have  shown  that  in  the  baain  of  St.  Etienne  alone  six  hundred 
and  ninety-eight  coal  miners  have  been  killed  or  wounded  in  the 
space  of  fifteen  years;  that  is  to  say,  forty-six  per  annum ;  but  this 
represents  one-third  of  the  coal  production  of  France.  It  has  been 
ascertained  that  the  general  average  of  deaths  in  the  coal  districts 
of  France,  occasioned  hj  mine  accidents,  is  between  ninety  and  one 
hundred,  for  an  extraction  of  coal  amounting  to  three  millions  of 
tons,  about  equal  to  that  of  Belgium,  where  the  average  deaths  are 
as  mach  as  one  hundred  and  twelve  annually.f 

The  great  sources  of  accidents  which  occasion  sudden  death  in 
coal  mines,  are  obviously  the  irruptions  of  water  and  the  explosions 
of  the  fire-damp ;  the  last  being  the  most  frequent  and  active.  The 
fall  of  rocks,  the  ehoulements  or  crushing,  which  seems  at  first  sight, 
to  constitute  the  principal  elements  of  danger,  enter  only  into  a  frac- 
tion of  the  sum  total  of  disasters.  The  proportion  of  killed  and 
wounded  by  fire-damp  in  Belgium,  between  1821  and  1842,  is  about 
38  per  cent,  of  the  total  number  of  accidents. 

These  distressing  occurrences  have  by  no  means  diminished  of  late 
years.  On  the  contrary,  they  appear  to  increase  in  all  the  coal  min- 
ing countries  of  the  world,  in  the  ratio  of  the  increased  depth  to 
which  the  working  of  the  collieries  are  carried. 

On  the  23d  March,  1847,  an  explosion  took  place  in  one  of  the 
coal  pits  of  La  Grame,  in  Alsace.  Out  of  tliirty-six  workmen  who 
were  in  the  pit  at  the  moment,  twenty-four  instantly  perished,  and 
the  other  twelve  were  serior^ly  burned. 

Ett,  Paris. 
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An  imperial  decree,  26tli  May,  1813,  founded,  in  the  department 
of  Oartbe,  a  caisse  de  prSvoyancs,  in  favour  of  the  poor  colliers. 
Bat  this  institution,  even  in  the  same  department,  had  not  taken  deep 
root ;  at  Liege  it  did  not  survive  the  fall  of  the  empire. 

A  royal  ordinance,  25th  June,  1817,  estahlished  at  E.ive-de-Gier 
[Loire,]  a  common  ''foresight  chest"  for  the  worting  miners  of  this 
hasin  ;  the  association  also  had  no  long  duration. 

The  two  institutions,  of  the  empire  and  the  restoration,  failed 
from  the  same  cause.  They  were  unable  to  resist  the  times ;  because 
they  were  not  rooted  in  the  economical  habits  of  the  workmen.  They 
were  almost  exclusively  benefit  societies;  the  providence  of  the  work- 
man, which  ought  to  have  formed  their  principal  characteristic,  was 
there  only  an  accessory. 

The  generosity  of  the  proprietary  had  little  utility,  because  they 
helped  the  unfortunate  unproductively.  The  Belgian  societies  are. 
not  so :  the  gifts  of  the  mine  explorer  and  the  subsidies  of  the  govern- 
ment have  resulted  in  stimulating  the  clubbing  of  the  workmen,  and 
of  doubly  interesting  them. 

The  principal  mine  establishments  of  France  usually  possess  local 
caisses  de  seeours,  in  favour  of  their  workmen ;  but  no  common  asso- 
ciation unites  together  several  of  these  mines.  These  "  chests"  are 
organized  and  administered  somewhat  after  the  manner  of  those  at 
the  Belgian  collieries. 

Insurance  associations  multiply  throughout  France ;  they  protect 
the  assured  against  the  principal  disasters  which  can  await  him.  The 
philanthropic  societies  of  Paris,  of  Nantes,  and  of  Mulhouse,  contri- 
bute much  to  spread  similar  institutions  and  the  germs  of  order  and 
economy,  in  the  working  class. 

The  miners  of  Prance  are  still  without  public  provident  societies. 
It  is  more  difEcult  to  organise  such  associations  in  this  kingdom 
than  in  Belgium ;  either  because  the  miners  are  more  scattered, 
or  because  the  dangers  are  less.  But  it  is  not  the  less  useful  for  the 
working  class  to  see  these  imperfect  distributions  replaced  by  perma- 
nent institutions. 

In  continuation  of  the  subject,  we  notice  here  the  progress  made 
to  form  somewhat  similar  institutions  to  those  of  Belgium.  Among 
others  in  France,  to  which  we  shall  refer,  is  the  "  relief  chest"  or 
fund,  "eaisse  de  seeours,"  for  the  benefit  of  the  working  miners  in 
the  department  of  Ari^ge, 

In  1842,  a  report  was  made  by  the  minister,  M.  Teste,  Secretary 
of  State  for  the  Public  Works,  to  the  king  of  the  French,  in  which 
a  project  was  submitted  to  his  majesty  for  the  establishment  of  a 
"caisse  de  fr&voyance"  at  the  mines  of  Rancid,  in  Ariege.  The 
minister  remarks,  that  these  institutions,  so  nsefiil  to  the  whole  work- 
ing class,  are  especially  needed  by  the  miner,  who  is,  by  the  nature 
of  his  employment,  exposed  to  daily  danger,  and  who  can  with  great 
difficulty,  by  his  own  individual  economy,  assure  himself  of  resources 
against  the  casualties  to  which  he  is  subject. 

The  administration  has  long  been  aware  of  the  influence  which 
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tliis  kind  of  establishment  would  Lave  over  the  well-being  of  this 
class  of  workmen. 

A  decree  of  the  Emperor  Napoleon,  in  1813,  prescribed,  for  the 
department  of  the  Ourtlie,  the  formation  of  the  relief  chest  for  the 
miners  of  that  basin. 

A  similar  institution  was  created  in  the  department  of  the  Loire, 
by  rojal  ordinance,  in  1817. 

The  advantages  which  were  anticipated  from  these  beneficent 
projects  were  not  immediately  realized.  We  cannot  here  act  by 
force.  They  required  the  free  assent  and  co-operation  both  of  the  pro- 
prietary of  the  mines,  and  of  the  operatives  or  workmen.  This  indis- 
pensable junction  of  the  will  of  the  whole  often  occasioned  serious 
obstacles.  Individual  resistances  fettered  that  which  was  the  interest 
of  all  to  extend. 

In  Belgium  they  have  been  more  happy.  The  workmen  in  the  five 
subdivisions  of  the  coal  territory  of  that  country,  have  concerted  toge- 
ther to  organise  relief  funds  and  annuities ;  they  have  drawn  up  their 
statutes  in  a  form  which  has  met  the  approval  of  the  government, 
and  secured  the  benefits  of  its  protective  influence  ;  and  an  associa^ 
tion  is  thus  firmly  established  which  comprises  the  various  conces- 
sionaries and  workmen. 

Belgium,  in  this  respect,  is  in  a  most  favourable  position.  In 
France,  the  works  are,  in  general,  more  dispersed.  With  some  ex- 
ceptions, the  working  miners  do  not  present  in  France,  as  with  her 
neighbour,  a  population  concentrated  upon  certain  points ;  devoted 
exclusively,  from  father  to  son,  to  working  in  the  mines ;  and  having 
those  habits" of  fraternity  from  which  resulte  a  powerful  and  moral 
bond. 

At  the  same  time,  it  is  but  just  to  say,  that  several  of  the  mines 
of  France  offer  examples  of  provident  or  relief  funds,  which  have 
been  successfully  established. 

One  of  the  largest  establishments  in  the  kingdom,  the  iron  mines 
of  Rancid,  is  placed  in  circumstances  where  these  ameliorations  can 
be  immediately  realized.  These  circumstances  are  detailed  to  the 
government  by  the  minister.  Although  they  are  of  an  interesting 
character,  we  are  compelled  to  omit  them.  Finally,  he  solicits  the 
sanction  of  the  king  to  the  meditated  institution,  and  thereby  to  con- 
fer on  it  that  consistence  and  firmness  which  is  essential  to  its  well- 
being. 

On  the  25th  May,  1843,  a  royal  ordinance  was  issued  to  create  a 
relief  fund,  "caisse  de  secours,"  in  favour  of  the  working  miners  of 
Rancid  ;  and,  by  a  series  of  articles,  the  plan  of  the  institution  and 
of  the  government,  and  the  duties  of  the  members,  are  detailed.  The 
relief  fund  comprehends  aid  to  the  sick,  the  aged,  and  infirm  miners, 
and  affords  assistance  to  the  widows  and  children  of  deceased  work- 
men. The  plan  has  met  with  the  general  approbation  of  the  com- 
mnnity  for  whose  benefit  it  was  designed,  and  the  cordial  support  of 
the  mayors  of  the  eight  communes  of  the  valley  of  Vicdessos  ;  which 
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communes  were  declared  by  royal  ordinance,  in  1833,  concessionaries 
of  the  said  mines  of  Raneie." 

Existing  in  the  midst  of  the  elements  of  destruction,  the  working 
miners  have  not  been  able  to  escape  from  superatitioue  impressions, 
and,  on  this  head,  we  find  that  in  mining  countries,  widely  separated 
from  each  other,  there  exists  a  similar  belief,  which  attributes  most 
of  the  accidents  to  local  or  evil  spirits  who,  in  order  to  defend  the 
subterranean  treasures  against  the  encroachments  of  man,  oppose  to 
his  progress  the  waters,  the  gases,  the  fallings  down,  &c.  There  re- 
sults a  real  evil  from  these  superstitions :  they  afford  a  pretext  for 
carelessness,  already  too  prevalent  among  miners,  and  for  neglecting 
to  take  the  necessary  precautions.  Accidents  are,  moreover,  multi- 
plied with  the  extension  of  the  subterranean  works ;  and,  while  see- 
ing men  exposed  all  their  lives  to  risks  so  terrible,  there  is  no  com- 
pany or  government  that  remains  unmoved  or  has  not  sought  to  pre- 
vent them  ;  at  first  by  wise  prescriptions,  and  then  to  mitigate  their 
effects.  The  establishment  of  benefit  societies — eaisses  de  secours — 
ia  one  methoii  generally  adopted.  A  fnnd  created  by  a  reserve  from 
the  wages  of  the  workmen  and  other  persons  employed,  and  from  the 
eventual  profits  of  the  society,  is  distributed  among  the  wounded,  the 
widows,  and  the  children  of  thoae  who  fall.  These  funds  ai-e  admin- 
istered by  a  council,  presided  over  by  the  administrator  or  manager, 
and  of  which  the  engineer,  the  cashier,  and  several  master  miners 
delegated  by  the  workmen,  form  a  part.  This  council  regulates  the 
number  of  pensions  and  the  time  which  they  ought  to  continue,  ac- 
cording to  the  nature  of  the  accidents  and  the  position  of  tho  injured 
individuals,  as  to  means  of  subsistence.f 

A  fact  of  some  interest,  when  viewed  in  connection  with  the  sub- 
ject of  these  pages,  has  been  elicited  by  the  returns  made  to  the 
French  government  relative  to  the  savings  banks  of  France.  It  ap- 
pears that,  in  1845, 123,000  workmen  of  different  trades,  were  depo- 
sitors in  these  banks ;  and  that,  out  of  this  number,  no  less  than 
eighty-one  thousand  were  miners. 

Considering  that  the  mining  population  of  Prance  is  not  as  1  to  20 
of  the  working  classes,  it  would  appear  from  these  statistics,  that 
miners  are  here  more  economical  and  prudent  than  any  other  section 
of  the  labouring  community, 

UNITED    STATES   OF  AMERICA, 

Bituminous  coal  works. — With  the  exception  of  the  Richmond 
coal-field,  there  are  few  works  where  the  subterranean  operations  are 
sufficiently  extended  to  render  them  dangerous  from  tho  presence  of 
fire-damp. 

In  March,  1839,  an  explosion  took  place  in  one  of  Heth's  pits, 
Chesterfield,  Virginia,  by  which  a  number  of  lives  were  lost. 

These  mines  are  from  400  to  700  feet  deep,  and  are  almost  en- 
tirely worked  by  slave  labour. 
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In  1844,  another  explosion  took  place  in  one  of  tJie  Black  Heath 
pits,  while  four  Englishmen  and  eight  negroes  were  in  it. 

1854,  May  14th,  another  terrible  explosion  took  place  at  the 
"English  Coal  Pits,"  in  Oheeterfield  county,  hy  which  20  men  were 
killed. 

Anthracite  Collieries. — Some  few  of  the  deepest  workings  in  the 
Potteville  district  have  been  so  far  troubled  with  fire-damp,  aa  to  re- 
quire some  caation  on  the  part  of  the  miners.  Explosions  on  a  small 
scale  occasionally  occur,  but  we  have  no  very  serious  eases  to  record, 
up  to  the  present  time ;  although  it  is  evident  that,  as  the  mines  are 
deepened,  the  risk  and  danger  increases,  and  it  will  require  greater 
circumspection  hereafter. 

In  February,  1847,  seven  lives  were  lost  by  an  explosion  in  Spen- 
cer's mine,  near  Potts ville. 

Benefit  clubs  a^d  associations  for  relief  in  times  of  sickness  prevail 
in  this  mining  district,  after  the  English  method. 

Miners'  Asylum. — A  project  was  suggested  through  the  columns 
of  the  Miners'  Journal  of  Pottsville,  in  1840,  for  the  relief  and  sup- 
port of  such  miners  as  became  disabled  by  accident  from  pursuing 
their  dangerous  avocation.  It  contemplated  the  raJsing  of  a  fund 
sufficient  to  erect  a  building  for  the  reception  of  sick  and  wounded 
miners,  and  an  annual  contribution  towards  its  endowment.  The 
plan  was  originated  in  charitable  and  philanthropic  motives,  but  was 
somewhat  crude  in  its  conception ;  and,  as  it  proposed  to  he  main- 
tained from  resources  derived  from  a  tax  on  the  purchasers  of  coal, 
consumed  at  a  distance  and  in  great  measure  by  other  states,  while 
the  mining  community  was  to  be  relieved  from  ali  the  burthen,  it  was 
not  likely  to  secure  public  favour.  It  has  been  thoroughly  proved 
that  DO  project  of  this  sort  is  successful  in  its  results,  in  which  the 
expenses  are  not,  to  a  certain  extent,  defrayed  hj  the  miners  them- 
selves ;  or,  as  in  Belgium  and  in  many  instances  in  England,  sup- 
ported at  the  joint  expense  of  the  owners  and  the  workmen,  and  car- 
ried on  under  their  joint  control  and  supervision. 

In  Pottsville,  the  great  centre  of  the  mining  population  of  the 
anthracite  region  of  Pennsylvania,  we  may  infer  that  the  moral  con- 
dition of  the  working  class,  particnlarly  of  the  rising  generation,  is 
carefully  looked  after,  from  the  establishment  of  so  many  schools  for 
their  education.  It  was  ascertained,  in  1842,  that  there  wcro  then 
in  Pottsville  the  following  schools  and  number  of  pupils  then  receiv- 
ing instruction  in  that  place,  which  but  a  very  few  years  ago  was  a 
barren  and  profitless  wilderness. 

Popila.         ToticTier?. 

Sunday  schools,      -  -  -  -     1137         150 

Eight  pubHc  schools,  -  -  -      472  8 

Private  schools,      -  -  -  -       479  15 

Out  of  the  population  then  amounting  to  but  4500  souls,  brought 
together  from  various  parts  of  the  globe,  we  thus  find  eleven  hundred 
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children  receiving  the  benefits  of  a  Sabbath  school  education,  and 
nearly  one  thousand  childreu  who  attended  the  public  and  private 
schools  during  the  week  days." 

Mauch  Ohunk,  Anthracite  JHstriet. — ^We  have  been  favoured  by 
the  kindness  of  the  Lehigh  Coal  Company  with  the  following  synopsis 
of  the  mining  and  general  population,  the  schools  of  instruction  and 
places  of  worship  within  the  limits  of  the  Company's  coal  operations, 
in  the  year  1846,  all  of  which  had  scarcely  commenced  to  exist  twenty 
years  ago. 

The  mining  accidents  arc  not  very  frequent :  they  have  probably 
averaged  three  lives  lost  a  year. 


Setaile. 
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a  popiilotion,  at  Mauoli  Chnni,  of  1500  persons  dependent  on  the  eoal  operation 
fo  of  those  engaeed  in  traosportation  and  tho  eoal  trade,  &c.,  hero  and  elsawhere. 


We  have  brought  together  in  the  foregoing  pages  a  small  portion 
of  ihe  details  which,  were  we  writing  on  no  other  subject  than  the 
moral  and  physical  condition  of  the  working  population  in  the  coal 
districts  of  various  countries,  would  be  very  inadequate  to  our  pur- 
pose. But  our  scopeis  too  limited  to  admit  of  further  extension  in 
this  branch  of  inquiry,  however  interesting  it  may  be. 

In  the  sketch  before  us,  we  have  had  a  two-fold  object :  first,  of 
glancing  at  the  innumerable  casualties  attending  the  miner's  life ; 
at  his  moral  and  physical  disabilities :  second,  at  the  means  which 
have  been  taken  by  the  philanthropic  and  the  benevolent,  in  conjunc- 
tion with  his  own  exertions  and  the  triumphant  assistance  of  educa- 
tion, to  ameliorate  his  condition,  to  compensate  as  far  as  possible  for 
unavoidable  privations,  and  to  elevate  him  above  a  position  which,  as 
we  have  seen,  is  too  frequently  one  of  extreme  degradation.     It  will 
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be  regarded,  with  pleasure,  that  the  efforts  made  in  his  behalf  by  the 
good  and  the  influential  of  all  these  countries  have  not  been  profit- 
less ;  and  that  the  impulse  thus  given  at  the  commencement  of  the 
work,  has  been  seconded  by  the  majority  of  the  workers  themselves. 
This  is  the  true,  the  rightful  working  of  the  system ;  and  the  bene- 
ficial results  already  appear  on  every  hand,  where  so  many  interests 
co-operate  to  relieve  the  wretched,  to  inform  the  ignorant  to  elevate 
the  debased,  to  reform  the  improvident,  to  encourage  the  industrious, 
the  successful  issue  appears  inevitable;  it  is,  indeed,  already  mani- 
fested in  the  improved  condition  of  those,  to  whom  these  benevolent 
exertions  have  been  directed. 

To  those  who  have  perused  the  sickening  details  recorded  in  the 
Heport  of  the  Midland  Mining  Commission,  and  the  almost  incredi- 
ble evidence  of  the  condition  of  the  South  Staffordshire  mining  popu- 
lation, so  late  as  1842,  the  prospect  of  any  amendment  of  such  a 
lamentable  state  of  society  must  be  welcome.  To  those,  again,  who 
apprised,  for  tho  first  time,  of  the  degrading  and  demoralising  employ- 
ment of  thousands  of  females  in  the  coal  mines  of  England  and  Wales, 
and  moral  Scotland,  the  interposition  of  the  legislature,  sanctioned 
by  the  approbation  of  the  wise  and  humane  throughout  tho  empire, 
must  afford  cause  for  rejoicing  in  tho  progress  of  a  reform  so  needful. 
The  beneficial  effects  of  education  and  of  the  Sunday  school  system, 
of  which  we  have  ample  evidence  both  in  the  New  and  the  Old  World, 
have  had  the  most  happy  influence  on  the  industrial  classes  and  on 
none  more  than  the  youth  of  tho  mining  communities.  The  noble 
example  set  by  the  Belgian  government  in  supporting  the  provident 
associations  of  the  miners  in  that  country,  will  be  followed  by  other 
European  states,  and  is  already  in  progress  in  France, 
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1.  THE   UNITED   STATES — inducting. 

2.  STATE  OF   OREGON, 

3.  STATE   OF  UPPER  CALIFORJS"IA. 

4.  STATE   OE   TEXAS. 

5.  HEW  MEXICO. 

6.  MEXICO. 

7.  BRITISH   AMERICA. 

8.  RUSSIAN   AMERICA. 
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Area,  exclusive  of  Texas  and  Oregon,  cstimiiterl  at  2,300,000 
square  miles. 

ropulatinn.  Slaves. 

Population  in  1840,         -         -         17,06-3,853 
Of  wMch  there  were  Slaves,    -  2,487,355 

Population  in  1846,*       -        ■•        19,fil4,S62 

Tho  total  area  of  this  country,  including  Oregon,  Texas,  and  Cali- 
fornia, is  set  down  in  1851  at  2,981,123  square  miles-t 

Tho  census  report  of  Mr.  Kennedy  makes  it  amount  to  3,230,572 
square  miles. 

Population  in  1850,J 

Pree, 19,987,573 

Slaves,  -        -        -        -    .     -  3,204,347 

Population  in  1853,  is  estimated  at  25,000,000g 

Weights  and  Measures. 

Ordinary  estimate  of  Bituminous  Coal — 28  bushels  =^1  ton  of 
2240  pounds. 

Occasionally  it  has  heert  customary  to  allow  30  do  :=  1  ton  of 
2240  pounds. 

Bnt,  we  also  find  it  stated,  in  the  west,  at  26|  do  ^=1  ton  of 
2240  pounds. 

At  Richmond  coal  pits  the  common  measure  ia  5  peeks  to  a  bushel. 

The  same  coal  put  on  board  at  Richmond,  is  4  pects  to  the  bushel. 

The  Richmond  coal  bushel  at  the  pit's  mouth,  is  said  to  weigh  90 
pounds  =24  bushels  and  80  pounds  to  1  ton. 


t  Aeoordini 

t  Hunfa  M  .. 

g  Eostoa  Post,  August,  1 
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Tbe  four  peck  bushel  weighs  72  pounds,  and  the  ton  contains  31 
buahela  and  8  pounds. 

In  the  south,  bituminous  coal  is  sold  by  the  barrel,  weighing  172J 
pounds.     There  are  therefore,  13  barrels  to  1  ton  of  coal. 

In  the  anthracite  trade  the  prevailing  standard  is  by  the  ton  of 
2240  pounds. 

Occasionally,  in  retailing,  the  ton  is  only  2000  pounds;  it  is  so 
quoted  at  New  York,  Cleveland,  &c. 

On  the  State  Canal,  and  the  Tidewater  Canal,  the  toll  is  levied 
per  lOOO  pounds  of  coal. 

Foreign  bituminous  coals  are,  or  wero,  commonly  sold  by  the  chal- 
dron of  30  bushels.    A  chaldron  of  these  coals  weighs  25^  cwt. 

A  bushel,  measured  when  dry,  weighs  84  or  85  pounds ;  hut  in 
Pennsylvania,  in  Ohio,  at  Cleveland,  and  several  other  places,  the 
bushel  is  equivalent  to  80  pounds. 

What  used  to  be  sold  under  the  denomination  of  a  Newcastle  chal- 
dron, weighed  2  tons  and  13  cwt. 

The  Nova  Scotia  chaldron  is  IJ  tons,  or  3,360  pounds  of  42  bush- 
els; but  the  measurement  yields  48  bushels. 

The  Boston  retail  chaldron  is  commonly  2,500  pounds,  but  some- 
times 2,700  pounds. 

The  tariff  duty  was  levied  on  the  chaldron  of  2,880  pounds,  or  36 
bushels  of  SO  pounds  each. 

A  corde  of  wood  8x4x4  feet  =  128  cubic  feet. 

The  Austrian  corde  of  wood  is     88|         do. 

40  feet  of  round  timber  \__-i  j, 

50  feet  of  hewn  timber  /  ~~ 

1  pound  =^  0  kilogrammes    .4535 

1  barrel  of  flour   =98  do.  .391 

1  bushel  =35  litres  .236 

1  yard  =   0  metres  .9144 

1  Mexican  or  Texas  Vara,  represents  33^-  English  inchos,  =  met. 
0.847  Prench. 

United  States  Currency. 

1  dollar  =  100  cents,  =4s.  lld.  =  5fr.  35c.  [4s.  16dec.'] 

1  eent,  =  0fr.5o.  35. 

Par  value  of  1  United  States  dollar  in  London,  47J  pence. 

^1  sterlings  $4.84  nearly,  =  25.89/r.  to  25.76,  legal  value. 

1  shilling,  English,  $0.24e.  20. 

1  crown  "  1.21. 

The  value  of  the  5  franc  piece  is  fixed  by  Congress  at  93  cents. 

Spanish  American  Currency. 
1  hard  doUar,^100  cents, ^=  4s.  3c?.  =  8  reales. 
Previous  to  the  31st  July,  1834,  the  American  eagle  contained 
270  grains  of  standard  gold,  viz.  247  grains  pure,  and  23  grains 
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alloy.  By  the  Act  of  Congress  of  tliat  date,  the  weight  of  the  eagle 
was  reduced  to  258  grains,  of  which  232  are  pure  gold,  and  26  alloy. 
In  consequence  of  thia  alteration,  the  sovereign,  or  pound  sterling, 
that  iva3  formerly  worth  $4.57  cents,  is  now  worth  $4.83.8  cents.* 
Under  the  present  American  system,  it  ia  believed  that  gold  is  over- 
valued from  1^  to  1^  per  cent. 

Money. 

"The  mode  still  adhered  to  hy  many  of  quoting  exchange  hetween 
the  United  States  and  London,  is  both  obscure  and  aisurd;  as  the 
preminui  or  discount  is  founded  upon  the /a^se,  or  nominal  ^ar  of 
$4.44,  instead  of  the  true  par  of  $4.86."  In  the  calculation  of  duties 
at  the  United  States  custom-houses,  Binee  14th  July,  1832,  the  value 
of  the  pound  sterling  is  fixed  by  law  at  $4.84. 

The  hanks  receive  and  pay  out  sovereigns  at  $4,85,t 

Among  the  "Documens  sur  le  Commerce  exterieur,"  of  France, 
published  in  June,  1843,  occurs  the  following  passage  relative  to  the 
pound  sterling.  "In  1842,  an  Act  of  Congress,  of  the  27th  July, 
fixed  the  legal  value  of  the  pound  sterling  at  4.84,  [=25/j'.  89c(s.] 
for  the  conversion,  in  American  currency,  of  prices  to  foreign  agents, 
and  for  paymeDta  into  the  American  treasury.  Previously,  this  value 
was  $4.44  [— 23/r.  75c.]  a  rate  that  the  American  treasury  had  sub- 
stituted, inl840,forthat  of  $4.80,  [=25/?-.  68e.]  established  by  law 
of  the  2d  March,  1799."J 

The  weight  of  the  Spanish  and  American  dollar  is  416  grains  troy. 
100  dollars,  therefore,  are  equal  to  211,742  Sicca  rupees, 
or,  deducting  the  duty,  to  207,508  Sicca  rupees. § 

The  dollar  is  a  legal  tender,  at  the  price  of  45.  id.  English  cur- 
rency in  the  East  Indies. 

Value  of  Foreign  Moneys, 
AS  TAKEN  AT  THE  OtfSTOM-HOUSE  IN  NEW  YORK,   IN   1846.|| 
Barcelona  and  Catalonia  livres,        .  -  -  ^0.35J 

a  Bic&oen's  eold  Chart.    Also,  Moore's  "PiiUndelpHa  Tiios  Ciiri-anL" 

t  Hew  York  JournBl  of  Commeree,  October,  IB39. 

t  In  oontin nation  of  thia  Bui^eet,  wa  insert  the  foUowing  illiiatratiye  note: 

A  CoMUBKOiiL  ADanEOiTr.— The  enrrent  qnotaSons,  as  7,  S,  or  9  per  sent,  premium  for 
eichmige  on  England,  which  we  see  in  the  newspapers,  do  not  mean  a  preminm  on  tho  pur 
■value  of  the  pound  sterling)  but  on  a  fictitious  valuation  of  the  pound  which  prevailed  in 
this  Bonntiy  a  aentmy  ago,  whsn  the  States  were  coloaiee.  For  esample,  tJie  poand  ster- 
ling, or  gold  aovereign,  is  to  day  warth  $4,85  in  Wall  Bfreet,  which  ia  about  the  par  TOlue 
as  established  by  law  of  Congreaa.  A  thousand  of  them  would  be  worth  $4850.  Tho  cur- 
rent rate  of  exchange  on  England  ia  Wall  street  is  -aow  about  9  per  cent,  premium,  bb  the 
phrase  is,  for  bills  payable  in  London  or  Liverpool.  Sut  the  premium  is  not  on  $4.95,  the 
par  tbIuo  of  the  ponnd,  nor  yet  on  the  pound  sterling,  but  it  is  on  $4.44,  the  old  colonial 
Talne  of  the  pound.  For  example,  A.  B.  buys  a  bill  of  exchange  for  £11)00  on  England, 
from  C.  D,,  at  9  per  cent,  premium;  he  pays  $4844,44  for  it.  Suppose  ho  gave  a  thousand 
sovereigns  for  it,  at  cnrrent  value,  there  would  be  a  balance  in  his  favour,  so  that,  in  reality, 
the  rate  of  exchange  on  England,  instead  of  being  9  per  cent  against  us,  is  in  our  favoar, 
because  bills  can  be  obtained  cheaper  than  gold.  Of  course,  then,  there  is  no  abject  in  scull- 
ing gold  to  England.  Henoe  the  absurdity  of  tbia  ideal  mode  of  dealing  in  exchange  on 
Bngland,  whioh  is  still  kept  up  by  our  merchants  and  newspapers, 

i  Hand  Book  of  India,  1844,  p.  65. 

I  'Williams's  StatJstic^  Coujpanioa,  1846. 
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Brabemt  florin,        -----  0.34 

Bremen  dollar,         ,  -  -  .  .  0.78 

Bengal,  Calcutta  and  Bomtay  sicca  rupee,  -  -  0.50 

China  tale,  -  -  .  .  .  1.48 

Crowns  of  Tuscany,  .  ,  -  -  1.05 

Denmark  Eix  dollar,  ....  1.00 

Ducat  of  Naples,      ...  -  -  0.80 

Dutch  florins  or  guilders,     -  -  -  -  0,48 

English  pound  sterling,  fixed  hy  law,  -  -  4.84 

^French  francs,         -----  0.18| 

"       Hvre, 0.18J 

"       five  franc  piece,       ....  0.93 

Genoa  livre,  .  .  .  -  .  0.18f 

Halifax  pound,         -  -  -  .  .  4.00 

Hamburg  Eix  dollar,  .  -  .  .  i,00 

Leghorn  dollar,        -----  0.90| 

Louia  d'or,  or  Bix  doUar  of  Bremen,  -  -  0.78|- 

Portugal  milreas,     -  -  -  -  -  1.24 

Russian  rouble,        -  -  -  -  -  -  O.IOJ 

Spanish  rial  of  plate,  -  .  .  .  0.10 

"  ofvellon,  .  -  .  -  0.05 

Saxon  dollar,  .  .  -  .  -  0.69 

System  of  Weights  and  Measures 
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In  our  progress  through  this  section  of  our  work,  it  has  been  our 
endeavour,  ■when  reporting  on  given  amoants  of  coal,  whether  anthra- 
cite or  bituminous,  to  render  them  in  one  uniform  standard.  We 
have  eff'ected  this,  at  the  cost  of  much  extra  labour,  and  have  brought 
out  the  results  in  a  common  denomination^— that  of  WEIGHT.  We 
have  done  so  under  the  conviction  that,  sooner  or  later,  the  principle 
must  be  universally  complied  with;  whatever  may  bo  the  i 
prevailing  provincial  customs,  or  the  ordinary  usages  of  trade. 

Whether  2240  be  the  most  scientific  or  appropriate  number  of 
pounds  to  constitute  one  ton,  or  otherwise,  it  certainly  possesses  the 
convenience  of  general  adoption,  in  the  principal  coal-producing 
countries  of  the  world,  in  our  times  ;  and  of  being  employed  by  the 
great  maritime  nations,  among  which  Great  Britain  and  the  United 
States  stand  pre-eminent. 

In  this  country,  there  can  be  no  sufficient  reason  assigned  why 
bituminous  coal  should  almost  invariably  be  sold  in  bulk — that  is  to 
Baj^hj  measure — and  anthracite  by  wej^^t;  or  that  tho  former  should 
be  calculated  in  the  eastern  ports  by  the  chaldron ;  in  the  southern 
by  the  barrel ;  at  the  mines  by  the  bushel ;  and,  although  much  more 
rarely,  by  the  European  chaldron  and  the  ton : — which  ton  is  gene- 
rally 2240  lbs.  weight  at  the  place  of  production,  and  2000  lbs.  at  the 
place  of  consumption ;  especially  in  the  eastern  ports. 
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Without  altogether  discarding  the  old  denominations,  in  our  re- 
turns, Tve  have,  at  least,  aceompaniect  them  by  other  tables,  repre- 
senting an  uniform  standard  of  weight.  "We  have  not  limited  the 
process  to  American  returns,  but  have  applied  it  to  every  country. 
In  relation  to  the  United  States,  we  have  done  so  the  more  readily, 
because  we  hoped  thereby  to  be  instrumental  in  terminating  the 
highly  objectionable  system  of  buying  and  selling  a  mineral  substance 
like  coal  by  measure;  whether  that  measore  be  a  peck,  a  bushel,  a 
barrel,  or  a  chaldron ;  for  we  have  all  these  varieties,  and  ail  are 
equally  indefinite,  equally  liable  to  abuse,  and  equally  disadvantage- 
ous to  both  buyer  and  seller. 

In  Europe, — in  all  the  great  coal-producing  and  coal-Luying  coun- 
tries,— it  has  long  ago  been  demonstrated,  after  very  full  inves- 
tigation in  all  its  bearings  that  there  exists  no  fair  and  equitable 
system,  suited  alike  to  the  buyer  and  seller,  the  miner,  the  producer, 
the  transporter  and  the  consumer,  except  that  of  weight. 

Local  usages  and  peculiarities  are  always  sources  of  embarrassment 
in  commercial  transactions.  We  feel  their  influence  in  this  country 
daily. 

In  Pennsylvania,  for  instance.  In  the  tariff  of  tolls  on  bituminous 
coal  and  anthracite, — fised  officially  and  annually,  and  to  be  received 
on  the  State  and  Tide-water  canals  and  railroads, — the  article,  mine- 
ral coal,  is  charged  per  1000  lbs.  weight.  Now,  as  in  Pennsylvania 
there  is  no  such  weight  recognized  by  the  producer  or  by  the  trade, 
for  the  reason  already  assigned,  that  the  bituminous  coal  is  sold  by 
measure  and  not  by  weight,  this  new  denomination  applied  to  the 
article  on  its  transit  merely,  ia  obviously  a  source  of  inconvenience 
to  more  parties  than  one. 

So  also  in  relation  to  anthracite ;  for  as  all  which  is  transported 
on  these  canals  and  railroads  is  mined  by  the  customary  ton,  of  2240 
lbs. ;  conveyed  to  the  landings  by  the  ton ;  freighted  by  the  ton,  and 
are  bought  and  sold  by  the  same  weight :  the  departure  from  a 
universal  practice  of  the  trade  by  the  interposition  of  the  1000  lbs. 
standard,  instead  of  the  genuine  ton,  not  only  occasions  unnecessary 
trouble,  both  to  the  payers  and  the  collectors  of  toll,  but  interposes 
an  uncalled  for  difficulty  in  one  branch  of  the  trade. 

Neither  is  the  rule  so  general  as  to  demand  this  interposition,  on 
the  score  of  conformity;  for  instance,  the  coal  which  has  descended 
the  Tide-water  canal,  and  has  there  paid  toll  per  the  1000  lbs. 
weight,  on  passing  into  the  Delaware  and  Ohesapeak  Canal,  pays  its 
toll  on  the  ton  of  2240  lbs. 

Again,  in  relation  to  the  movement  of  coal  in  neighbouring  states,  we 
may  remark  on  the  want  of  uniformity  in  the  system  of  weights,  which 
circumstance  interferes  with  the  means  of  acquiring  correct  statistical 
information.  Thus,  the  bituminous  and  anthracite  coals  which  pass 
down  the  Schuylkill  navigation,  in  Pennsylvania,  are  returned  by  the 
large  ton,  while  all  that  pass  over  the  New  York  canal  are  returned  by 
the  small  ton,  of  240  lbs,  less  ;  and  yet  the  same  coal  was  imported 
into  the  state  by  a  different  scale  of  measure,  both  that  which  was 
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shipped  at  Cleveland  or  Erie,  for  BnfFalOj  or  that  ivhicli  ea,me  from 
Pennsylvania  by  the  Tioga,  railroad. 

In  Pennsylvania,  the  Union  Canal,*  the  Schuylkill  Navigation, 
and  the  Lehigh  Navigation,  as  well  aa  the  Delaware  and  Chesapeake 
Canal,  levy  their  tolls,  and  arrange  their  freights,  by  the  standard 
ton  adopted  by  the  trade :  thus  employing  a  different  system  to  that 
used  on  the  state  works. 

We  will  proceed  to  point  out  some  of  the  extraordinary  discrepan- 
cies which  prevail  in  relation  to  the  coal  trade  ;  and  which,  consider- 
ing we  have  heard  for  years  past  that  great  attention  has  been  paid 
at  Washington  to  the  establishment  of  a  national  system  of  weights 
and  measures,  our  readers  would  not  suspect  was  still  remaining  in 
full  operation. 

Towards  the  commencement  of  the  coal  trade  in  Pennsylvania, 
even  anthracite  was  calculated  by  the  bushel.  In  the  vicinity  of 
Pottsville  and  Wilkesbarre,  in  those  times,  leases  of  mines  were 
granted,  the  lessee  in  the  former  place  paying  two  cents  a  bushel. f 

In  some  parts  of  the  bituminous  coal-field,  thirty  bushels  have 
been  supposed  to  be  equivalent  to  a  ton  in  weight ;  in  others  twenty- 
eight  bushels  for  gross  weight  and  twenty-five  hushels  for  minimum 
weight ;  and  we  have  also  heard  of  twenty-six  bushels  as  represent- 
ing the  ton.  For  a  long  time,  the  usages  of  the  trade,  as  regards 
anthracite,  assigned  twenty-eight  bushels  as  the  equivalent  of  one  ton 
of  Lehigh  coal,  thirty  bushels  of  Schuylkill,  and  thirty-three  bushels 
of  Lackawanna  coal.  It  is  needless  to  point  out  the  utter  worthless- 
ness  of  a  system,  if  system  it  can  be  called,  so  vague,  so  utterly  in- 
correct and  unphiloEophical ;  a  practice  which  operated,  so  long  aa  it 
was  pursued,  equally  to  the  prejudice  of  the  producer  and  consumer, 
Tet,  it  will  scarcely  be  credited,  the  early  returns,  during  several 
years,  of  Lehigh  anthracite,  were  made  in  bushels.J 

There  are  numberless  and  insuperabJe  obstacles  to  making  weight 
and  quantity  synonymous  terms.  In  point  of  fact,  there  is  so  much 
guess  work — so  much  uncertainty,  in  assigning  a  standard  of  weight 
^ven  bulk — which  bulk  is,  of  itself,  entirely  unsettled  in 
1  practice,  that  the  consequence,  not  unfrequently,  is  that  bitumi- 
nous coal,  in  the  large  way,  is  not  really  measured  at  all.  The  pre- 
sent custom  observed  is  this :  Contracts  for  the  coal  which  descends 
the  Pennsylvania  State  Canals,  are  generally  made  by  the  ton  of 
2000  lbs.  weight :  considered  equivalent  to  twenty-five  bushels,  each 
bushel  being  estimated  to  weigh  80  lbs.  But  what  is  termed  the 
gross  ton  of  twenty-eight  bushels,  which  is  supposed  to  represent  the 
224lO  lbs.,  is  in  as  frequent  use ;  one  being  as  often  used  by  the  ship- 
pers from  the  Allegheny  mines  as  the  other. 

On  the  western  rivers  twenty-eight  bushels  represent  a  ton.  On 
the  Union  Canal,  of  Pennsylvania,  the  liberal  allowance  of  thirty 

S  Tbfl  returns  of  liituminoua  ooal  passing  on  the  Union  Cansl,  nsed  sometimoa  to  bo  made 
in  busbels  snd  Bometimes  in  poiiBils — latterly  in  tons. 

t  Pomphlat  on  the  Coal  and  Iron  husinesa,  PoughkeepsLe,  1828, 

i  Dr.  James's  History  of  Paunsjlvania  Anthriicito,  Memoirs  of  the  Historical  Society  of 
Philadelphia,  Vol.  1. 1828. 
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busLela  to  each  legal  ton  is  made  and  accounted  for.  Yet,  in  tliia 
case,  the  coal  conveyed  on  the  Union  Canal  ia  specifically  heavier 
than  that  of  the  western  rivers,  in  the  proportion  of  1.350  to  1.230 
spec.  grav.  The  official  returns  to  Congress  comprehend  all  bitumi- 
nous coals  throughout  the  Union,  he  their  specific  gravities  what 
they  may,  at  80  lbs,  to  theliushel,  and  twenty-eight  bushels  to  the  ton. 
In  Michigan,  the  coal  business  is  conducted  by  the  bushel  measure. 

At  the  coal  pits  at  Chesterfield,  near  Biehmond,  Virginia,  the  coal 
trade  adopted  as  the  standard,  five  pecks  to  the  bushel ;  weighing 
ninety  pounds.  Consequently  each  ton  of  2240  Ihs.  actually  con- 
tains only  twenty-four  bushels  and  80  Iba.  over.  This  measurement, 
it  must  be  stated,  solely  applies  to  coal  at  the  pit's  mouth.  At  the 
terminus  of  the  railroad,  twelve  miles  from  the  mines,  another  sys- 
tem commences.  Here,  at  Richmond,  where  the  coal  is  shipped,  the 
orthodox  bi:^hel  ia  four  pecks.  This  bushel,  therefore,  weighs  72 
lbs.,  and  the  ton  is  now  represented  by  thirty-one  bushels  and  eight 
pounds  over,  instead  of  twenty-fonr  bushels  ;  notwithstanding  which 
the  sales  in  Boston  and  Hew  York  are  made  by  the  chaldron  of 
thirty-six  bushels,  or  by  the  ton  of  twenty-eight  busheJs.  At  Balti- 
more, twenty-eight  bushels.* 

In  the  southern  ports,  in  Pensacola,  Mobile,  and  New  Orleans, 
another  and  peculiar  standard  prevails  for  the  sale  of  bituminous 
coals ;  and  we  find  that  an  indeterminate  measure  of  capacity,  called 
a  barrel,  prevails.  Thirteen  of  these  barrels  constitute  one  ton ; 
each  barrel,  whatever  be  the  specific  gravity  of  the  coal,  being  cal- 
culated to  hold  a  quantity  which  corresponds  with  two  and  a  half 
bushels.     This  coal  was  purchased  at  the  mines  by  the  bushel. 

With  regard  to  the  customs  of  the  trade  in  the  eastern  ports:  in 
Boston,  foreign  bituminous  coal  is  imported  and  sold  by  the  chal- 
dron ;  American  bituminous  coal  is  generally  sold  by  the  bushel ; 
and  anthracite  is  purchased  at  the  rate  of  2240  lbs.,  and  retailed  at 
2000  lbs.  the  ton.  Sometimes  the  returns  are  given  in  tons,  some- 
times in  bushels,  sometimes  in  chaldrons,  and  one  denomination  being 
occasionally  mistaken  for  another,  we  need  not  wonder  at  the  singular 
discrepancies  in  the  published  statements  of  the  coal  trade  there.  In 
Philadelphia,  anthracite,  both  wholesale  and  retail,  is  always  sold  by 
the  legal  ton  of  2240  Ibs.f  In  New  York  and  Boston,  the  ton  is  only 
2000  lbs.,  thus  gaining  six  tons  on  every  cargo-  On  the  Reading 
Railroad,  a  ton  of  coal  is  2240  lbs.,  but  a  ton  of  merchandize  is  only 
2000  Ibs.J 

Nova  Scotia  coal  is  imported,  in  some  quantity,  into  Boston; 
always  by  the  chaldron.  But  what  constitutes  a  chaldron  seems  a 
matter  of  somewhat  arbitrary  character.  It  sometimes  is  fixed  at 
3000  lbs.  weight;  sometimes  at  2928  lbs.;  but  most  frequently  at 
3360  lbs.,  or  one  ton  and  a  half.  The  tariff  duty  is  customarily 
levied  on  the  chaldron  of  2880  lbs.,  or  thirty-six  bushels;  while  the 

e  Balfimora  Keport,  Not.  16, 1843. 

+  Inl363,  the  ooal  proprietors  agreed tfi  Ex  the  rotnilmenBure  of  atonal  soon  IljB. 

J  Eepocta  ottha  fieading  fiailroad  Oumpanj,  January  13, 1345,  p.  15,  and  subsoquently. 


ijGooglc 


234  UNITED  STATES  OF  AMERICA. 

retailer  sella  a  chaldron,  which  ia  sometimes  2500  lbs.  and  s 
2700  lbs.  weight.  The  Nova  Scotia  chaldron  of  IJ  ton,  should  con- 
tain forty-two  bushels,  of  80  lbs.  each ;  but  the  custom  of  the  trade, 
we  are  informed,  raises  the  admeasurement  to  forty-eight  bushels. 
In  like  manner,  the  ton  is  rated  at  thirty-six  bushels,  instead  of 
twenty-eight. 

Amidst  all  the  intricacies  of  these  returns  and  dealings,  it  ia  very 
difficult  to  get  at  the  real  quantity  and  prices  of  foreign  imported 
coals ;  as  tho  number  of  chaldrons  purchased  at  the  place  of  produc- 
tion, materially  differs  from  that  on  which  duty  is  paid,  and  from 
that  which  is  sold  to  or  by  the  retailer. 

The  registration  of  imports  of  Virginia  coal  in  Boston  and  New 
York,  is  by  the  number  of  bushels  only.  At  Sydney  and  Picton,  the 
mine  or  colliery  measure  is  thirty-six  bushels  to  the  ton,  even  mea- 
sure, or  twenty-four  bushels  heaped  measure. 

While  on  this  subject  it  may  not  he  altogether  out  of  place  to  note 
that  complaints  have  been  made  in  Pennsylvania  respecting  the  irre- 
gularity prevailing  in  relation  to  the  weights  of  other  substances 
besides  coal.  We  have  recently  observed  an  article  in  a  Philadel- 
phia paper  to  the  following  effect:  " It  is  a  singular  fact  that  our 
measures  for  grain  are  larger  than  those  of  New  Xork,  Boston,  or 
Baltimore.  This  deviation  from  uniformity  is  greatly  complained  of 
by  our  country  dealers  and  fitrmers,  who  ship  to  Philadelphia,  from 
Maryland,  Delaware,  and  Virginia.  A  very  large  quantity  of  grain 
is  shipped  from  those  States  to  New  York  and  other  ports,  which 
would  come  here,  were  it  not  for  the  inconveniences  arising  from  the 
falling  short  of  the  measure.  Some  years  since.  Congress  passed  a 
law  providing  for  uniformity  of  weights  and  measures  throughout  the 
Union.  But  we  regret  to  say  that  our  old  standard  of  dry  measuro 
still  holds  its  place."* 

The  same  writer  alleges  that  equal  ground  of  complaint  exists  in 
relation  to  the  tneasurement  of  bark,  and  the  same  difficulty  with 
respect  to  the  retail  measure  of  charcoal,  in  Philadelphia,  has  been 
lately  settled  by  municipal  legislation. 

In  the  lead  region  of  Missouri  the  present  standard  of  weight  ap- 
pears to  be  on  tho  1000  lb,  weight,  as  in  Wisconsin  and  Iowa. 
JPormerly,  tho  custom  prevailed  of  108  lbs.  to  1  cwt.,  or  2160  lbs.  to 
the  ton. 

In  Pennsylvania,  tho  weight  of  a  ton  of  iron  is  local  and  arbitrary. 
Thus,  we  are  informed  by  an  experienced  iron  master,  of  Centre 
county,  the  number  of  pounds  usually  assigned  as  a  ton  vary  accord- 
ing to  the  following  scale : 

f  Sometimes  taken  at  2240  lbs. 

(^      and  sometimes  at  2480 

rPig  iron  universally  2240 

j  Blooms  and  Puddled  Iron  2464   The   anko- 
ney  or  double  gross  ton. 
I  Nails  2000 


Iron  Ore, 

Manufactijred  Iron,  ■ 

t  Nails 

nil,  January  lOtb,  1! 
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la  the  tariffs  of  the  United  States  customs,  in  every  case  tho  ton 
is  required  to  be  of  the  weight  of  2240  lbs. 

Among  many  othev  irregular  and  uncertain  customs  of  local  weights 
and  measures,  we  extract  the  following  from  our  notes. 

In  Kentucky,  corn  is  measured  by  the  barrel,  which  is  five  bushels 
of  shelled  corn.  At  New  Orleans,  a  barrel  of  corn  is  a  flour  barrel 
full  of  ears.  At  Chicago,  lime  ia  sold  by  the  barrel,  and  measured 
in  the  smallest  sized  cask  of  that  name  that  will  pass  muster.  A 
barrel  of  flour  is  seven  quarters  of  a  gross  hundred,  (112  ibs.)  which 
is  the  reason  of  its  being  the  odd  measure  of  196  Iba.  A  bbl,  of  tar 
is  20  gal.,  while  a  barrel  of  gunpowder  is  only  a  small  keg  holding 
25  lbs.,  and  of  cotton,  a  hcde  is  400  lbs.,  no  matter  in  what  siaud 
bundles  it  may  be  sent  to  market. 

Ere  we  terminate  this  article,  we  will  advert  to  two  or  three  facts 
that  have  come  to  our  knowledge  respecting  the  uncertainty  of  any 
standard  of  measurement,  after  long  experience,  that  can  be  adopted 
as  a  substitute  for  weight,  in  the  sale  of  coals.  I"or  instance,  1 
bushel  of  Engliah  coal,  measured  wlien  dry,  weighs  from  84  to  85 
pounds.  The  American  bituminous  coals  are  commonly  averaged  at 
80  pounds  per  bushel.  The  same  English  coal,  if  measured  when 
wetted,  paradoxical  as  it  may  appear,  the  weight  will  be  found  not  so 
great.  The  fact  is  proved,  conclusively,  that  in  the  dry  coal  the 
small  particles  run  to  fill  up  the  cavities,  making  the  whole  almost  a 
solid  mass :  whereas  a  bushel  of  wet  coals  only  closes  up  tho  hollow 
cavities ;  the  fragments  clog  together,  and  the  whole  do  not  weigh  so 
much  as  the  dry  coal  of  the  like  admeasurement. 

With  regard  to  the  increased  measure  acquired  by  breaking  up 
coal,  it  was  commonly  proved  by  the  trade,  that  that  which  in  the 
large  or  coarse  state  measured^iie  holU  (say  tons  or  chaldrons,)  when 
brdcen  up,  fine,  in  the  hold  of  the  ship  after  delivery  on  board,  mea- 
sured nine  bolls. 

As  to  the  continuance  or  toleration  of  the  system  of  heaped  mea- 
sure for  coals,  we  trust  that  an  end  will  ere  long  be  put  to  what  has, 
with  perfect  propriety,  been  termed  '*a  barbarous  custom."  A  com- 
mercial author  Mr.  McCuUoch,  observes  that  "all  articles  that  may 
be  sold  by  heaped  measure,  ought  to  be  sold  by  weight.  In  Scotland 
indeed,  the  use  of  heaped  measure  was  abolished  above  two  hundred 
years  since."  The I'rench,  Belgian,  Prussian,  Austrian,  Spanish,  Por- 
tuguese and  nearly  all  other  European  nations,  adopt  well  ascertained 
weights  for  the  purchase  and  sale  of  coal,  and  not  measures  of  capacity. 
Throughout  Hindostan  coal  is  always  sold  by  weight.  In  the  Indian 
countries  north  of  the  Herbudda  river,  there  is  no  dry  measure  of 
capacity,  and  everything  is,  therefore,  sold  by  weight.  This  appears 
also  to  be  the  case  in  most  of  the  Nizam's  districts,  adjoining  those  of 
Ahmednugger.  The  introduction  of  a  system  of  measure  into  the 
Decan,  seems  to  bo  of  a  late  date.' 

In  the  English  act  of  5  and  6  of  Will.  IV.  1835,  are  the  following 
important  provisions : 

s  Martin's  Coloninl  Statistics,     Apiiandis  iv.  p.  143. 
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/(  abolishes  all  local  or  customary  measures. 

It  prohibits  "  the  mischievoua  practice"  of  heaped  measure.  All 
bargains,  sales,  and  contracts,  made  after  tlie  passing  of  this  act,  by- 
heaped  measure,  shall  he  null  and  void :  and  every  person  who  shall 
sell  any  articles  by  heaped  measure,  shall  be  liable  to  a  penalty  not 
exceeding  40s.  for  every  such  sale. 

From  and  after  the  1st  of  January,  1836,  all  coals,  slack,  culm, 
and  cannel,  of  every  description,  shall  he  sold  hy  weight,  and  not  hy 
measure^  under  a  penalty  of  40s,  for  every  such  sale. 

All  articles  [escept  gold,  diamonds,  &c.]  shall  be  sold  by  standard 
avoirdupois  weight,  of  14  lbs.  to  the  stone,  and  8  stone  to  the  hun- 
dred weight,  and  of  20  such  cwts,  to  the  ton  =  2240  lbs. 

"  The  fact,  that  so  monstrous  a  system  should  have  been  perse- 
vered in  for  more  than  a  century,  sets  the  power  of  habit,  in  recon- 
ciling us  to  the  most  pernicious  absurdities,  in  a  very  striking  point 
of  view.     Happily,  however,  the  nuisance  have  been  at  last  abated.* 

The  United  States  is  the  only  coal  country,  of  importance,  in  the 
world,  where  the  practice  remains  uncorrected. 

The  duty  on  foreign  coke  and  culm,  prior  to  the  modification  of 
the  tariff  in  1846,  amounted  to  60  per  cent.,  on  its  wholesale  market 
value,  English,  at  the  principal  coal  shipping  poris,  in  1846. 

That  on  foreign  bituminous  coal  was  from  70  to  90  per  cent.,  on 
shipping  prices  aboard,  which  is,  among  the  highest  duties,  payable 
on  any  imported  article,  under  the  operation  of  the  tariff  of  1842. t 

A  drawback  is  allowed  on  foreign  coal  exported  from  the  United 
States,  in  such  cases,  for  instance,  where  it  has  been  landed  and 
placed  in  depot,  for  the  use  of  the  British  steamers.  This  law  was 
confirmed  by  the  Senate  of  the  United  States,  in  January  1840.1 

The  amount  of  re-exported  coal,  on  which  the  duty  was  remitted, 
was  11,364  tons,  in  1849,  valued  at  |45,957. 

We  have  no  official  return  of  the  amount  of  American  coal  annu- 
ally exported  into  Canada  from  the  lakes.     (See  p.  243.) 

The  act  of  Congress,  passed  July,  1846,  rescinded  the  tariiT  of 
1842,  and  substituted  a  modified  one,  which  took  place,  December  1, 
1846. 

The  annexed  tabic  is  founded  on  the  Keport  of  the  Secretary  of 
the  Treasury  to  Congress,  Dec.  3,  1845. 

*  MeCrllooh'a  Commeroitil  Diotionary,  p.  294. 

t  Letter  of  tii9  Beoretaiy  of  tliB  Treasury  to  Congriiaa,  December  16tli,  lS4i. 
t  Haiavd'e  U.  8.  Commercial  and  Statistical  Kogister,  1S40.     Also  Commetoial  Recipro- 
oily— Hunt'a  Mag.  Vol.  X.  pp.  35S  and  525, 
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American  Tariff  of  Duty  on  foreign  Qoah. 

Import  duties  on  foreign  bituminous  coals  brought  to  the  United 
States.     In  all  cases  the  duties  are  collected  upon  the  ton  of  2240 
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On  coals  shipped  from  the  porta  of  Great  Britain  to  foreign  ports, 
from  the  year  1835  to  1842. 

To  foreign  cotmtriea  in  Eritisb  ships,    10  per  cent,  ad  valorem. 
(  4s.  per  ton,  for  large  coal. 

To      "  "        in  foreign  ships,  \  23.  per  ton,  small  coal  and 

(      culm. 

To  British  possessions  in  British  ships,  free. 

These  duties  were  abolished  ia  1845 ;  no  duties  received  since 
March,  1845. 

There  ia  no  import  duty  on  American  bituminous  coals  or  anthra- 
cite, brought  into  the  Canadas,  or  any  part  of  British  America. 

As  regards  Louisiana,  hy  a  treasury  letter,  July  3, 1821,  the  trade 
of  Louisiana  ia  placed  on  the  same  footing  as  that  of  the  United 
States  of  America,  by  the  government  of  Great  Britain. 

*  Official  Dooumeuts  ut  Gietit  Britain. 


ijGooglc 


USITED  STATES  OP  AMERICA. 


Gfross  Importations  of  I'oreign  Coals, 
From  Great  Britain,  British  America,  and  all  other  places,  into  the 
United  States,  both  in  American  and  in  foreign  vessels,  from  1789 
to  1853,  inclusive,  showing  their  declared  value,  the  tariff,  and  the 
amount  of  duties  received  thereon  ;  the  commercial  year  ending  on 
the  SOth  June,  annually.* 


Xews. 

Euahels. 

Tons. 

Vaiim. 

Rocoired. 

Tariff. 

Dollars. 

Dollars. 

1789+ 
179S' 

107,810 
125,357 

3,850 
4,477 

3,338 

2  cents  per  bushel. 

330,041 

11,787 

5  eeuts       do. 

1805 

498,543 

17,806 

26^810 

1810 

14,030 

19,907 

1814 

19,387 

691 

War. 

War. 

10  cents       So. 

1815 

08,398 

3,614 

PeaoB. 

Peace  J 

1820t 

073,711 

34,061 

53,636 

5  cento        do. 

1825 

722,255 

26,795 

108,527 

1 

1S30 

1,640,296 

68,582 

204,773 

98,417 

1836 

1,670,119 

59,973 

143,461 

6  cents        do. 

1837 

163,460 

1839 

181,561 

1B40 

4,560,287 

163,867 

387,238 

373,610, 

1842 

3,962,610 

141,526 

1843 

41,163 

116,312 

1844 

87,073 

203,681 

133,846 

8,513,327 

86,776 

187,962 

130,221 

1848 

158,853 

336,691 

254,149 

1847 

148,021 

1848 

ia8,168 

428,997 

128,099 

30  per  cent. 

184B 

198,213 

382,254 

114;678 

1850 

180,439 

361,855 

103,567 

1852 

478,005 
405,652 

143,429 
121,605 

1853 

281,508 

490,010 

147,003 

From  this  table  of  gross  importation  have  to  be  deducted,  in  order 
to  show  the  actual  consumption,  the  annual  quantities  taken  out  of 
storage  at  the  depots  for  the  Atlantic  steamers,  &e,  and  re-exported. 
This  re-exported  quantity  is  about  one-twenty-fifth  part  of  the  entire 
importation. 

There  are  other  statements  of  the  importations  of  English  coal, 
differing  from  the  foregoing,  but  we  take  the  following  table  from  the 
official  returns  of  the  British  exports.  Tho  reduction  since  1842,  as 
compared  with  the  seven  preceding  years,  is  attributable  to  the  ope- 
ration of  the  tariff  of  that  year ;  the  imports  from  England  have  not 
materially  changed  in  the  aggregate,  and  those  from  Nova  Scotia 
wore  about  the  same  in  1847  as  in  1842.  At  the  same  time  the  im- 
portations of  English  and  colonial  coal  into  Boston  have  increased 
since  the  tariff  of  1842. 

*  Begiater'B  Office,  Treosnrj  Department,  1850. 

t  etatiatical  Aniinls  of  the  U.  8.  of  America,  by  Adam  Seybert,  M.  D.,  1818. 

j  Report  of  the  Sacretarj  of  tlie  Treasury,  December  3d,  1845,  and  subsequently,  to  1853. 

g  Beading  R.  R.  Eeport,  1854. 
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Goal. — Balance  of  Imjiorts  and  Exports. 

Table  of  British  and  colonial  bituminous  coals,  culm  and  coke, 
received  in  the  United  States,  chiefly  New  York  and  Boston,  from 
1822  to  1853,  deducting  the  coal  re-exported,  and  showing  the 
consumption:  in  tons  of  28  bushels. 
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1S22 

34,672 

1836 

108,432 

30,220 

1824 

2T,3U 

111,641 

II 

153,450 

57^176 

27,919 

11B,26T 

IB26 

34,647 

145,262 

£-^ 

1339 

181,651 

62,030 

I32S 

1840 

77,659 

1841 

156,394 

52,273 

1S43 

141,450 

68,407 

s.- 

1332 

72,978 

211,017 

s. . 

41,163 

71,626 

2(10,277 

85,776 

1846 

166,853 

57,903 

(■1847 

148,021 

SOp.o. 

1843 

1850 
1851 
1852 
1S53 

186,168 
198,213 
180,439 

Average  Prices  of  Foreign  Imported  Goals, 

At  tlio  ports  of  shipment,  according  to  the  ofEeial  valuations,  returned 

to  the  United  States. 
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Foreign  CouL 

Dolhrs. 

Dollars. 

Sullars. 

4  00 

1B3S 

2  40 

1826 

4  19 
3  21 

1840 
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2  63 

5  00 

2  90 

1843 

3  50 
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The  fourth  column  shoivs  the  average  price,  at  the  place  of  ship- 
ment, nf  all  descriptions  and  qualities  of  foreign  coal,  both  English 
and  colonial.  The  colonial  coal  is  shipped  at  a  lower  price  than  the 
European. 

The  amount  of  Nova  Scotia  and  Cape  Breton  coal  imported  into 
Boston  during  the  ten  years  from  1835  to  1845,  was  314,565.  In 
1845,  33,628  chaldrons  of  this  coal  were  imported  into  Boston,  or 
42,035  tons.  In  1846,  26,851  tons  only.  In  1849,  34,531  chal- 
drons ;  1850,  32,486 ;  1851,  30,183. 

Condensed  Vieio  of  the  Importation  of  Foreign  Coal  into  the  United 


The  following  statement  is  compiled  from  hoth  the  American  and  the 
British  parliamentary  returns,  and,  althongh  incomplete,  will  pro- 
bably furnish  the  most  approximate  view  of  the  actual  importation 
of  coal  into  the  United  States ;  in  tons  of  2240  lbs. 

In  framing  this  statement,  we  have  endeavoured  to  rectify  various 
discrepancies  in  the  returns,  but  not  always  satisfactorily. 


Teave. 

il 

111 

i 

a 

Ip 

III 

11 

^^"^ 

§£^ 

11 

|»-sl 

itx 

5 

III 

Tom. 

Tom. 

Tom. 

Tons. 

Voilare. 

B^mrs. 

ISOI 

21,027 

ISIO 

1S20-1 

iiYcraga  of  10 

ye™    1 

3i,205 

150 

108,527 

3  80 

1830  J 

ally.     J 

204,773 

3  50 

1831 

16,103 

21,408 

30,6(19 

1832 

42,210 

41,934 

83,144 

211,01? 

2  90 

1833 
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19,685 

59,972 

143,461 

1836 

30,220 
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108,432 
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1837 
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108,876 

153,460 

1833 

57,175 
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129,083 

308,691 

1839 

62,93B 
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181,56! 

18^0 

77,569 

85,861 

103,610 

387,338 

2  37 

1841 

62,273 

103,121 

1842 

68,407 

73,114 

141,621 
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1843 

10,917 

64,186 

75,103 

8,667 

118,312 

2  83 

29,832 

57,241 
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203,081 

2  72 

IS46 

58,sai 

86,776 

11,364 
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1S40 

57,903 

95,330 
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2  41 

184T 

148,021 

370,985 

2  60 

1848 
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1852 
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231,608 
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Tariff  Duties  on  Coals  Imported. 


The  question  of  how  fur  the  coal  trade  of  the  United  States  re- 
quired protection  from  an  external  competition,  has,  at  various  times, 
been  the  subject  of  public  discussion  among  the  parties  interested. 

As  may  be  seen  in  the  preceding  table,  various  modifications  have 
been  introduced,  from  time  to  time,  in  the  scale  of  duties  on  imported 
coals. 

The  Committee  of  tho  Senate  of  Pennsylvania  appointed  to  inves- 
tigate the  subject  of  the  coal  trade,  reported  March  4,  1834 ;  and, 
among  other  important  points,  stated  that  they  were  led  to  the  con- 
sideration of  the  question,  "whether  the  bituminous  coal  of  Pennsyl- 
vania can  be  brought  into  general  use,  east  of  the  mountains,  for 
manufacturing  purposes,  and  be  transported  to  the  eastern  markets 
upon  such  terms  as  to  supersede  the  use  of  foreign  coals  V 

The  report  proceeds  to  notice  the  effect  that  duties  on  foreign  coal 
had  heretofore  produced  on  the  sale  of  American  coals,  in  the  mar- 
kets on  the  sea  board. 

In  1815,  -when  the  duty  on  foreign  coals  was  three  dollars  and 
sixty  cents,  the  price  in  Kew  York  was  twenty-three  dollars  the  chal- 
dron, of  thirty-six  bushels. 

Prom  1816  to  1823,  inclusive,  during  which  time  the  duty  was  one 
dollar  and  eighty  cents,  the  average  price  was  about  eleven  dollars. 
Prom  1824  to  1834,  the  duty  was  two  dollars  and  sixteen  cents, 
and  the  average  price  about  fourteen  dollars. 

For  the  twenty  years  prior  to  1834,  the  average  price  has  been 
about  twelve  dollars  and  fifty  cents ;  and,  therefore,  it  has  not  varied 
in  proportion  to  the  tariff;  nor  does  it  appear  to  have  been  influenced 
by  the  rates  of  duty — for,  in  1821,  when  the  duty  was  one  dollar  and 
eighty  cents  per  ton,  the  price  of  coals  was  fourteen  dollars ;  and,  in 
1830,  when  the  duty  was  two  dollars  and  sixteen  cents,  the  price  was 
only  eight  dollars.  The  difference  in  price,  it  would  therefore  seem, 
has  been  produced  by  other  causes. 

i'rom  1824  to  1834,  the  duty  was  one  dollar  and  eighty  cents  a 
ton,  and  the  average  price  during  the  same  period,  was  about  ten 
dollars ;  yet  in  the  latter  year  it  declined  to  five  dollars  and  fifty 
cents,  and  five  dollars  per  ton. 

In  1842,  when  the  duty  was  one  dollar  and  seventy-five  cents,  the 
average  price  in  New  York  wm  seven  dollars  and  sixteen  cents  per 
ton. 

In  1844,  with  a  duty  of  one  dollar,  the  price  was  five  dollars  and 
fifty-six  cents.  In  1846,  with  an  ad  valorem  duty  of  thirty  per  cent., 
or  about  forty-five  cents  per  ton,  the  price  was  seven  dollars. 

The  authors  of  the  Report  observe,  that  there  arc  other  causes 

which  co-operate  in  influencing  prices,  more  than  the  tariff.     The 

price,  heretofore,  seems  to  have  b^en  governed,  almost  entirely,  by 

the  scarcity  or  the  demand  for  fuel. 

Por  ourselves,  we  think  that  inferences  drawn  from  the  state  of  tho 
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markets  at  any  period  reaching  further  back  than  the  last  fifteen  or 
twenty  years,  are  of  very  little  avail,  and  indeed  ought  to  be  dis- 
carded, as  unsound.  Previously  to  this  period,  the  United  States 
■was  not  a  coal  producing  country.  Its  fuel  was  the  timber  of  the 
forest ;  it  supplied  no  coal  for  domestic  use  in  the  eastern  cities,  and 
consumed  but  an  insignificant  amount  of  the  foreign  coal;  which 
amount  has  been  decreasing  for  the  last  twelve  years,  even  with  a 
diminished  tariff.  These  duties  could  have  exercised  no  influence  on 
the  prices,  or  upon  the  supply  of  anthracite  from  Pottsville,  or  of 
bituminous  coals  from  beyond  the  Allegbanios ;  because,  in  point  of 
fact,  neither  of  them  had  reached  the  seaports,  previously  to  the  time 
of  which  we  speak. 

There  can  be  no  foreign  competition  now  feared  in  relation  to  an- 
thracite; and,  probably,  very  little  in  relation  to  any  substitute  for 
that  fuel,  in  the  shape  of  bituminous  coals — foreign  or  domestic.  We 
do  not  think  that  the  bituminous  coal  of  Pennsylvania  will  ever  find 
an  extensive  sale  on  the  seaboard.  The  use  of  anthracite  for  all  do- 
mestic purposes  is  so  firmly  established,  that  no  other  quality  will 
henceforth  find  admittance  into  our  houses.  It  is  for  the  home  con- 
sumption of  the  interior,  and  eventually  the  countries  lying  north  of 
the  great  lakes,  that  the  northern  coal-fields  of  the  United  States 
may  look  for  increasing  markets.  For  the  same  cause,  there  never 
can  be  any  large  demand  or  sale  for  foreign  bituminous  coal  at  the 
sea-ports,  except,  perhaps,  near  the  northern  frontier;  because  its 
uses  are,  from  the  causes  we  have  specified,  much  more  limited  on  the 
eastern  borders  of  America  than  in  most  parts  of  the  world. 

That  these  are  not  newly  or  hastily  adopted  opinions,  may  be  seen 
from  an  article  on  the  same  subject,  published  by  the  writer  in  1840. 
After  reviewing  the  position  of  the  Pennsylvania  anthracite  trade 
from  1820  up  to  1839,  and  that  of  the  foreign  importation  of  bitu- 
minous coal  along  the  Atlantic  sea-board,  during  the  same  period, 
the  author  remarks,  "It  appears,  that  in  a  similar  ratio  as  the  con- 
sumption of  this  admirable  fuel — the  Pennsylvania  anthracite — in- 
creases, so  does  the  importation  of  foreign  or  English  coals  diminish ; 
and  the  remark  even  extends  itself  to  the  diminution  of  Hichmond 
bituminous  coal,  during  a  given  term  of  years," 

"The  anthracite  trade  of  Pennsylvania  is  decidedly  on  the  in- 
crease; while  the  bituminous  coals,  borne  coastwise  or  imported, 
have  either  remained  stationary  or  have  furnished  a  diminished  sup- 

ply."* 

The  seven  subsequent  years  of  the  Boston  coal  trade  has  proved 
that  the  writer's  views  were  not  far  from  the  verified  results.  The 
comparative  business  done  in  the  years  1840,  1847,  1850  and  1853, 
are  as  follows : 

i'-  Repoi-t  to  the  Daupliin  and  SusquoliauQa  Coal  Conipimy,  by  It.  C.  T.,  May  1,  I84(!. 
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Tods  in 

Tons  in 

1840. 

1847. 

Pennsylvania  Anthra- 

cite received,               78,8« 

268,093 

American  Bituminous 

Coal,                           3,299 

4,664 

Foreign        "         "       49,997 

65,203 

12,441 


42,532  62,110 

Thus  while  the  anthracite  importation  has  increased  three  and  a 
half  times,  that  of  the  foreign  and  the  American  bituminous  coal, 
has  been  almost  stationary. 

American  Qoal  Exported  from  the  United  States  in  1849-50,  to  the 
British  Dependencies. 

Tons.  Value. 

1846— To  the  British  West  Indies,  $765 

1849-50. 

To  British  American  Colonies,  -  1102  4,549 

To  British  West  ladies,  .             -  .  .        10,090 

To  Canada,         .           -  -            -  9076  36,813 

Preliminary  Sketch  of  the  Ooal  Fields  and  Ooal  Trade  of  the  North 
Ameriean  Oontinent,  as  at  present  known  to  «s. 

The  substitution  of  mineral  coal,  or  of  any  other  conibustiblo  than 
the  timber  of  its  indigenous  forests,  whether  as  a  domestic  fuel,  or 
for  the  manufacturing  purposes  of  an  increasing  population,  liad  its 
origin  in  America  scarcely  more  remote  than  the  memories  of  the 
living  generation.  In  Pennsylvania,  the  anthracites,  which  now 
number  by  millions  of  tons,  their  annual  production,  were  unknown 
to  the  community  twenty  years  ago,  and  had  then  but  commenced 
to  find  their  way  into  the  dwellings  of  the  wealthier  inhabitants  of 
oar  maritime  cities. 

It  will  be  remembered,  that  nearly  the  whole  area  of  the  great 
basin  of  the  Mississippi,  tho  valley  of  the  Ohio,  and  the  western 
slope  of  the  Alleghany  mountain  or  Appalachian  range,  embracing 
the  great  central  coal-field  hereafter  to  be  described,  was — although 
geographically  subdivided  into  several  states  and  territories — until 
after  the  middle  of  the  eighteenth  century,  in  the  partial  occupation 
of  Indian  tribes.  Until  about  a  quarter  of  a  century  ago,  this  im- 
mense coal  area,  taking  the  country  at  large,  was  held  to  be  of  small 
value,  even  by  the  civiuzed  Successors  of  the  aborigines.  The  pur- 
chases made,  at  sundry  times,  by  William  Penn  and  his  family,  and 
subsequently  by  the  proprietaries,  did  not  embrace  any  portion  of 
the  anthracite  districts  until  1749,  or  of  the  Allegheny  bituminous 
coal  region  of  Pennsylvania,  until  the  year  1768.  The  acquisition 
of  these  coal-fields  in  no  respect  influenced  the  arrangement  between 
the  parties;  and,  to  this  day,  the  supply  of  that  description  of  fuel 
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to  tho  seaboard,  is  iiiaignificant,  when  compared  witTi  the  magnitude 
of  the  aoTirce  from  whence  it  is  di-awn. 

By  the  terms  of  the  treaty  of  1768,  which  was  the  last  purchase 
made  by  the  proprietary,  they  became  possessed,  with  a  small  eseep- 
tion,  of  the  whole  superficial  area  of  the  bituminous  coal  laud  of 
Penosylvania : — that  is  to  say,  the  entire  country  between  Lycoming 
creek,  the  north  branch  of  the  Susquehanna,  and  the  head  waters  of 
the  Alleghany  river,  down  to  the  Ohio,  for  the  sum  of  ten  thousand 
dollars.  Tho  prcseneo  of  coal,  in  certain  places,  became  known 
about  this  time ;  for  we  have  seen  maps,  of  the  dates  of  1770  and 
1777,  wliieh,  among  other  places,  marked  the  site  of  "coal  mines" 
on  the  Ohio  side  of  the  river.  In  1785,  the  flrat  tract  which  was  se- 
cured on  account  of  the  value  of  the  coal  upon  it,  within  the  new 
purchase,  was  patented  near  Clearfield ;  and  the  first  ark  load  of  coal 
descended  the  Susquehanna  from  thence.  In  1828,  the  first  cargoes 
of  coal  from  the  Alleghany  coal-field  at  Karthaus,*  reached  Phila- 
delphia and  Baltimore ;  but  the  distance  from  market  was  found  too 
great,  and  the  means  of  transportation  too  imperfect,  to  hold  out  any 
hope  of  a  profitable  coal  business. 

The  eastern  margin  of  the  Alleghany  coal-field  has  boon  approached 
in  two  places  from  the  seaboard  hj  Pennsylvania  canals  ;  and,  in  a 
third,  by  the  Chesapeake  and  Ohio  Canal  in  Marylanc!.  It  will  also 
be  traversed  by  the  Central  Railroad.  The  supply  from  these 
sources  to  the  sea-coast  is  not  large;  being  of  course  regulated  by 
the  limited  demand  for  this  species  of  fuel,  of  which,  anthracite, 
everywhere,  has  precedence.  It  is  chiefly  in  request  for  gas-works, 
forges,  blacksmiths'  use,  and  for  certain  industrial  purposes.  Wher- 
ever the  two  speciea  of  coal  can  be  obtained  on  equal  terms,  or  are 
equidistant  from  their  centres  of  production,  anthracite  maintains  its 
indisputable  supremacy.  It  does  not  appear  probable  that  Pennsyl- 
vania will  ever  acquire  a  large  market  to  the  eastward  for  her  bitu- 
minous coal,  so  long  as  her  anthracite  fields  remain  unexhausted. 
l?ov  precisely  the  same  reason,  it  seems  to  us  equally  improbable  that 
the  anthracite  coal  trade  with  the  eastern  cities  will  be  perilled  by 
the  existence  of  bituminous  coal-fields  in  New  Brunswick,  Nova 
Scotia,  and  Cape  Breton.  Where  there  is  anything  like  an  equal 
choice,  the  demand  for  Pennsylvania  and  Virginia  bituminous  coals 
will  continue  small  at  the  eastern  ports,  owing  partly  to  the  causes 
named,  and  partly  to  the  heavy  cost  attending  its  transportation. 
Only  one  hundred  and  seventy-five  tons  of  Pennsylvania  bituminous 
coal  are  reported  to  have  reached  Boston,  during  the  year  1846, 
while  the  supply  of  the  same  description  of  coal  from  Virginia  and 
foreign  countries  also  simultaneously  decreased.  But  there  is  ano- 
ther, a  better,  and  a  vastly  more  extensive  market,  to  which  Penn- 
sylvania, Ohio,  and  probably  Michigan,  may  ultimately  look  for  the 
disposal  of  their  bituminous  coal.  We  refer  now  to  the  whole  of  the 
countries  bordering  upon  the  North  American  lakes ;  embracing  a 

"  This  namo  ia  pronouiicect  Cart-Souse  in  Ponnsjlvania. 
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large  portion  of  the  Canada  frontier,  now  rapidly  filling  up  with  set- 
tlements, and  all  the  opposite  portions  of  the  United  States.  These, 
in  good  time,  it  seems  to  be  very  certain,  will  more  than  compensate 
for  the  loss  of  a  monopoly  of  two  or  three  ports  nearest  to  the  coal- 
fields of  Nova  Scotia.  Besides  the  demand  for  domestic  and  manu- 
facturing uses,  it  is  probable  that  much  coal  will  be  needed  for  smelt- 
ing the  copper  ores  of  Lakes  Huron  and  Superior. 

From  the  Cumberland  and  Prostburg  angle  of  the  Alleghany  coal- 
field, there  seems  a  better  prospect  for  the  bituminous  coal  trade, 
than  from  Pennsylvania,  although,  probably,  the  larger  part  of  the 
amount  produced  will  be  consumed  in  iron  works  on  the  spot.  The 
conveniences  for  transporting  the  Cumberland  coal  to  "Washington 
and  Baltimore,  and  for  a  certain  export  trade,  added  to  the  very 
high  intrinsic  value  of  the  coal  itself,  and  the  comparative  remote- 
ness of  the  anthracite  districts,  will  secure  to  this  region  a  fair  share 
of  the  bituminous  coal  business. 

Surveys  of  vast  bodies  of  land  were  made  in  western  Virginia  and 
KentucJiy,  in  1795,  and  even  previously  to  the  revolution ;  but  we 
perceive  no  evidence  that  those  lands  possessed  any  other  than  sur- 
face value,  or  that  the  presence  of  seams  of  coal,  if  known,  conferred 
any  additional  value  upon  them.  Even  at  the  present  moment,  wo 
know  that  enormous  areas  yet  remain  untouched,  and  that  the  time 
is  not  yet  arrived  wben  they  can  be  estimated  beyond  their  mere 
agricultural  prices.  It  is  only  along  the  flanks  of  the  principal 
streams,  such  as  the  Ohio  and  the  Kanawha,  that  the  vegetable  fuel 
has,  in  some  measure,  given  place  to  the  mineral  combustible. 

At  the  period  of  running  the  boundary  line  between  North  Caro- 
lina and  Virginia,  in  the  year  1728,  the  narrator  describes  the  coun- 
try as  yet  in  its  pristine  state  of  savageness.  Settlements  extended 
no  further  west  from  the  Atlantic  than  a  hundred  miles,  and  the  re- 
mainder was  still  the  home  of  the  Indian,  and  the  feeding  ground  of 
the  Buffalo.*  It  was  towards  the  close  of  that  service,  although  the 
western  extremity  of  the  line  was  still  left  unfinished,  that  the  expe- 
dition found  itself  amongst  unknown  mountain  ranges,  and  were  still 
remote  from  the  eastern  flank  of  the  great  Alleghany  coal  field,  and 
from  that  wild,  bordering,  elevated  country  of  Tennessee,  of  which 
wo  yet  know  but  little  beyond  tho  late  reports  of  Dr.  Troost. 

South-west  from  hence,  through  the  state  of  Tennessee,  and  far 
into  the  then  French  province  of  Louisiana,  the  coal-field  has  re- 
ceived but  partial  investigation.  That  part  which  terminates  In 
Alabama,  was,  but  a  few  years  ago,  a  part  of  tho  Cherokee  country, 
from  which  the  aborigines  were  then  removed. 

Along  its  course  through  Kentucky,  Tennessee,  and  Alabama, 
many  iron  works  have  been  established  within  a  few  years ;  but  the 
insular  position  of  this  part  of  the  region  is  unfavourable  to  the  trans- 
portation of  coal  to  distant  markets. 

The  last  mentioned  state  constituted  the  easternmost  part  of  the 

^S  History  of  ths  aivifling  line  bstwijtt  Virginia  and  North  Carolina,  by  Colonel  Wm. 
Byrd,  Esq.,  of  Westover,  172S. 
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original  territory  of  Louisiana,  and  the  mountainous  portion  of  it  yet 
retains  its  wilderness  character.  Even  so  late  as  1800, — what  in 
1817  constituted  the  separate  territory  of  Alabama, — its  entire  popu- 
lation did  not  exceed  2000  persons. 

We  have  traced,  in  few  words,  the  great  Alleghany  coal-field  in  its 
progress  through  eight  of  tho  Atlantic  States.  With  the  exception 
of  a  small  area  towards  the  north,  it  lies  so  remote  from  the  seaboard, 
that  it  is  not  probable  that  much  coal-will  find  its  way  in  that  direc- 
tion. On  the  south,  its  best  market  is  the  cities  on  the  Gulf  of 
Mexico ;  and,  already,  gi'eat  progress  has  been  made  in  railroads 
and  inland  navigation  with  that  view.  These  cities  now  pay  enor- 
mous prices  for  coal  that  has  descended  the  Ohio,  the  Mississippi, 
the  Tennessee,  and  the  Cumberland  rivers,  by  very  long  and  cir- 


There  are  no  reliable  returns  of  the  quantity  of  coal  which  de- 
scends to  these  markets,  nor  of  the  ordinary  production  of  the  states. 
Western  "Virginia,  in  1840,  returned  about  300,000  tons  aa  her  an- 
nual production.  In  the  Ohio  division  of  the  Alleghany  coal-field, 
coal  was  known  previously  to  1777,  since  it  is  marked  on  Captain 
Hutchin's  map  of  that  date,  although  not  mined  until  many  years 
after.  In  1840,  it  returned  126,000  tons  as  her  share  of  the  annual 
production ;  a  small  yield,  certainly,  for  a  highly  favoured  district 
of  11,900  square  miles. 

But  Ohio  has  since  found  a  northern  market  for  her  coal,  through 
the  port  of  Olevelaud,  as  Pennsylvania  has  done  through  her  port  of 
Erie ;  and  hence,  through  the  lakes  to  the  Canadas,  and  the  coun- 
tries which  border  the  great  lakes.  The  present  export  of  coal  from 
thence,  is  about  equal  to  one-half  of  the  entire  production  of  Ohio 
seven  years  ago ;  and  nearly  equals  the  whole  consumption  of  the 
state  in  1838.  Erie  also  received  70,000  tons  of  bituminous  coal,  in 
1847. 

The  Maryland  division  is  one  of  the  smallest  of  the  Alleghany 
districts ;  yet  as  its  coal  is  probably  the  best  in  America,  there  is  no 
doubt  but  it  will  contribute  a  large  quota  of  coal,  and  much  iron,  to 
the  Atlantic  ports,  by  means  of  the  railroads  and  canal,  now  in  full 
operation. 

We  close  our  circuit  of  the  Alleghany  coal-field  by  returning  to 
western  Pennsylvania.  Although  in  1840,  this  section  returned 
415,000  tons,  the  quantity  was  evidently  much  under-rated ;  and  we 
cannot  assume  the  amount  now  annually  raised  at  less  than  one 
miiiion  of  tons.  One  fourth  of  this  quantity  descends  the  Ohio  river; 
one-half  is  consumed  in  Pittsburg  and  in  the  establishments  around 
that  great  manufacturing  city ;  tlie  remaining  fourth  is  consumed  in 
the  interior. 

Let  it  be  borne  in  mind,  that  all  this  business  has  sprung  up  within 
the  memory  of  persons  now  living.  In  the  year  1753,  there  was, 
probably,  no  white  man  living  within  the  limits  of  the  present  city  of 
Pittsburg;  and,  in  1775,  only  a  few  cabins  were  standing  there. 


>y  Go  Ogle 


AMEEIGAN  COAL  MELDS,  247 

Yet,  in  our  day,  three-foarths  of  a  million  of  tons  of  coal  are  annu- 
ally received  tbere,  and  the  extent  of  the  iron  manufacture  is  so 
great  as  to  confer  upon  the  place  the  title  of  "the  Birmingham  of 
America." 

Not  more  than  40,000  tons  of  bituminous  coal  annually  pass 
through  the  state  canals,  eastward.  This  is  the  maximum  of  the 
present  demand  for  this  description  of  coal.  The  largest  portion  of 
this  is  deposited  at  the  iron  works  along  the  route,  A  very  smal! 
quantity  passes  through  the  Union  Canal.  The  remainder  is  either 
shipped  at  Havre  de  Grace,  or  is  conveyed  in  boats  to  the  Dela- 
ware.* 

Another  outlet  besides  that  of  Erie,  for  the  northern  section  of 
the  Pennsylvania  coal-ScId,  has  been  in  existence  several  years.  Hj 
the  Tioga  Railroad  the  coal  from  the  little  isolated  coal-basin  of 
Blossburg  passes  into  the  State  of  New  York,  and  thenee'as  far  as 
Lake  Ontario  on  the  north  and  Albany  on  the  east.  The  detached 
coal-baain  near  Towanda  will,  when  the  meditated  improvements  are 
completed,  furnish  another  portion  of  the  State  of  New  York  with 
mineral  coal.  From  the  port  of  Erie,  above  mentioned,  more  than 
20,000  tons  of  Pennsylvania  coal  are  annually  shipped  for  exporta- 
tion to  Canada,  &c, 

Sach  is  the  great  Alleghany  coal-field,  whose  outline  and  resources 
in  mineral  fuel,  we  have  thus  traced.  It  is  impossible  to  contem- 
plate its  gigantic  proportions,  and  its  enormous,  yet  almost  untouched 
resources,  without  being  struck  with  the  magnificent  field  which  it 
presents  for  future  enterprise. 

There  is  a  small  detached  basin  of  semi-bituminous  coal,  lying  in 
Pennsylvania,  to  the  east  of  the  Alleghany  Mountain.  This  locality 
is  called  the  Round-top  Mountain.  The  coal  at  present  is  only  em- 
ployed for  the  consumption  of  the  neighbourhood,  on  account  of  the 
want  of  means  for  transportation. 


We  pass  now  to  the  great  depository  of  anthracite  in  Pennsylvania ; 
the  only  one,  in  fact,  of  material  value  on  this  continent.  Here  we 
have  the  most  interesting  assemblage  of  isolated  coal-basins  that  the 
world  has  yet  produced,  or  the  geologist  investigated.  We  can  only 
now  advert  to  them  with  extreme  brevity ;  but  here  we  can  afford  to 
be  brief. 

The  physical  features  of  this  anthracite  country  are  wild;  its 
aspect  forbidding ;  its  surface  broken,  sterile,  and  apparently  irre- 
claimable.. Its  area  exhibits  an  extraordinary  series  of  long  parallel 
ridges  and  deep  intervening  troughs.  This  group  of  elongated  hills 
and  valleys  consists  of  a  corresponding  number  of  axes,  all  or  nearly 
all  of  which  range  in  exact  conformity  to  the  base  of  the  Alleghany 
Mountain.  When  viewed  from  the  latter,  they  bear  a  striking  resem- 
blance to  those,  Jong  rolling  lines  of  surf,  wave  behind  wave,  in  long 
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succession,  ivliich  break  upon  a  flat  shore.  A  century  ago  a  large 
portion  of  this  region  had  received,  upon  the  maps,  the  not  unapt 
title  of  "  The  Wilderneaa  of  Saint  Anthony," 

Three-fourths  of  a  century  after,  when  the  greater  part  of  this  area 
was  still  in  stony  solitude — when  this  petrified  ocean,  whoso  waves 
were  sixty-five  miles  long,  and  more  than  a  thousand  feet  fiigb, 
remained  almost  unexplored, — a  few  tons  of  an  unknown  combustible 
were  brought  from  thence  to  PhiladeJphia,  where  its  CLualities  were 
to  be  tested,  and  its  value  ascertained. 

But  the  miner  has  entered  into  this  Wilderness  of  Saint  Anthony, — 
and  canals  have  penetrated  it, — and  railroads  have  traversed  it ; — 
basin  after  basin  of  this  combustible  has  been  discovered  in  it ; — 
tract  after  tract  has  supplied  productive  collieries  in  it ; — until,  in  a 
single  year,  [1847]  it  had  furnished  the  surprising  amount  of  three 
millions  of  tons ;  [or  an  aggregate  of  near  nineteen  millions  of  tons 
of  anthracite  within  the  last  quarter  of  a  century ;]  and  11,489  vessels 
cleared  from  the  single  port  of  Philadelphia,  in  that  season,  loaded 
with  a  million  and  a  quarter  of  tons,  for  the  service  of  the  neighbour- 
bo  uring  atates- 

Such  then  is  the  anthracite  region,  and  such  its  rapid  progress  in 
production.  To  Pennsylvania,  in  relation  to  the  future,  its  value,  in 
connection  with  the  corresponding  advance  of  her  manufacturing  in- 
dustry, surpasses  the  power  of  computation. 

Some  detached  spots  in  the  states  of  Rhode  Island  and  Massachu- 
setts, have,  from  time  to  time,  furnished  a  small  and  irregular  supply 
of  anthracite.  The  presence  of  this  coal,  indeed,  was  known  many 
years  before  the  Pensylvania  anthracite  was  first  mined.  Numerous 
efforts  have  been  made,  from  time  to  time,  to  explore  the  coal  beds 
in  these  places,  but  they  have  generally  ended  in  failure ;  owing,  as 
we  conceive,  to  the  disturbed  and  contorted  structure  and  metamorphic 
character  of  the  enclosing  rocks. 

la  attempting  to  introduce  a  fuel  so  difficult  of  ignition,  at  a  period 
when  the  only  coal  known  and  used  was  of  the  fat  bituminons  variety, 
imported  from  Europe,  and  when  no  adaptation  for  burning  it  had 
been  matured,  it  is  not  remarkable  that  the  semi-crystalline  anthra- 
cite of  Rhode  Island  should  acquire  a  bad  reputation.  Notwithstand- 
ing this,  and  its  proverbial  unfitness  for  all  purposes  of  combustion, 
we  believe  in  its  intrinsic  excellence — in  which  belief,  both  practice 
and  the  result  of  its  analysis  fully  bear  us  out — and  that  there  exists 
no  better  anthracite  in  the  world.  But  as  we  have  before  suggested, 
the  unusually  modified  nature  of  the  inclosing  rocks,  the  tortuous  and 
schistose  characters  which  they  now  assumed,  and  in  which  the  most 
experienced  geologist  might  fail  to  detect  the  representatives  of  the 
coal  measures,  seem  to  present  insuperable  difficulties  in  working  the 
combustible  to  advantage. 

Before  quitting  the  Atlantic  slope,  we  have  to  notice  a  bituminous 
coal-field,  small  in  area,  yet  rich  in  the  abundance  of  its  coal,  and 
most  favourably  situated  in  rega.rd  to  facility  of  transportation. 
Almost   in   the   centre   of  Eastern  Virginia,   between   N.   latitude 
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37°  and  38°,  lios  the  little  basin  of  Richmond,  or  Chesterfield.  This 
field  contains  the  oldest  worked  collieries  in  America.  Mr.  MeClure 
described  it  more  than  thirty  years  ago ;  and  it  was,  apparently,  for 
years,  the  only  point  in  the  United  States  where  bituminous  coal 
could  be  procured,  and  shipped  coastwise.  The  amount  of  this  export 
trade  does  not  appear  to  have  ever  been  large.  The  official  returns 
show  an  increase  from  48,000  tons  in  1822,  to  142,000  in  1833,  and 
then  annually  diminishing  to  65,000  tons  io  1842.  In  the  southern 
part  of  this  field,  however,  new  collieries  have  been  opened,  which 
sent  down  about  50,000  tons  of  coal  in  1847. 

Crossing  from  hence  to  the  northwest,  we  have  next  to  mention  a 
coal-field  of  no  mean  size,  yet  at  present  known  but  to  few,  even 
within  its  immediate  limits.  It  occupies  an  area  of  from  three  to 
five  thousand  square  miles,  in  the  centre  of  the  peninsula  of  Michi- 
gan; communicating  readily  with  all  the  great  lakes.  The  amount 
of  coal  mined  here,  is  very  trifling  at  present,  the  beds  being  quite 
thin;  and  this  country  is  so  recently  occupied,  that  as  yet  there  has 
been  no  demand  for  this  description  of  fuel.  But  it  seems  destined, 
ultimately,  to  be  of  importance,  as  the  use  of  coal  becomes  general, 
and  as  the  timber  of  the  forest  decreases.  It  possesses  remarkable 
geographical  advantages;  being  the  only  coal-field  in  a  vast  extent 
of  country.  As  population  flows  into  the  countries  bordering  on  the 
lakes,  this  Michigan  coal-field,  although  not  so  productive  as  some 
others,  cannot  but  become,  ultimately,  of  considerable  value. 

Passing  now  to  the  southward,  we  enter  the  great  Illinois  coal-field, 
which  occupies  an  extent  nearly  equal  to  that  of  England;  yet  the 
State  has  but  recently  commenced  to  make  use  of  the  coal  with  which 
nature  has  so  bountifully  provided  her.  Except  in  the  vicinity  of  the 
larger  towns  and  rivers,  the  business  of  mining  coal  here  has  made 
but  small  progress. 

The  existence  of  this  combustible  was  proved  by  the  French  ex- 
plorers at  an  early  period.  It  was  certainly  known  to  Father  Hen- 
nepin in  1679,  almost  a  hundred  years  before  the  Pennsylvania  coal 
was  discovered,  and  is  marked  on  the  map  which  illustrates  his  Jonr- 
nal.  He  points  out  a  "cole  mine"  above  Fort  Crevecoeur,  on  the 
Illinois  river,  near  to  the  site  of  the  present  Ottawa,  He  further 
states,  that  in  this  country,  then  occupied  by  the  Pimitoui  or  Pimitewi 
Indiana,  now  Peoria,  "  there  are  mines  of  coal,  slate,  and  iron ;  and 
several  pieces  of  fine  red  copper,  which  I  have  found,  now  and  then, 
upon  the  surface  of  the  earth,  make  me  believe  that  there  are  mines 
of  it."*  This  is  the  earliest  notice,  on  record,  of  the  existence  of 
coal  in  America;  and  the  same  may  be  said  of  the  bouldered  masses 
of  native  copper,  which  we  know  to  have  been  drifted  from  their  ori- 
ginal sites,  only  discovered  but  recently,  on  the  borders  of  Lake 
Superior.    At  this  period,  viz.  from  1680  to  1698,  and  subsequently, 
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the  Illinois  river  formed  part  of  the  main  route  from  the  French  mis- 
sions on  the  Niagara,  by  Lake  Karegnondo,  now  Hnron;  by  Lake 
Illinouach,  or  the  Lake  of  the  Illinois,  now  Lake  Michigan,  to  the 
Mississippi, -and  thence  down  to  its  very  mouth.* 

We  confess  to  entertaining  strong  feelings  of  interest  in  the  descrip- 
tion of  these  newly  explored  countries,  by  the  good  missionary  fathers 
of  those  days ;  among  whom  stand  conspicuous  the  names  of  Henne- 
pin, Gabriel,  Zenobe,  Marquette,  and,  a  few  years  later,  of  Father 
Charlevoix,  and  others.  They  were  men  of  observation,  yet  of  sim- 
ple lives — messengers  of  peace  and  good  will — mediators  between  the 
native  savage  and  the  white  invader.  Here,  in  these  remote  missions, 
they  erected  the  first  Christian  altars,  and  planted  the  first  germs  of 
civilization;  they  shared  the  perils  of  exploring  unknown  regions,  and 
they  were  the  intelligent  chroniclers  of  the  times; — the  faithful  and 
simple  narrators  of  those  hazardous  voyages, 

The  records  that  these  religious  men  have  bequeathed  to  us,  form 
the  most  interesting,  the  most  valuable  statistical  memorials  that  we 
possess  of  the  aboriginal  state  of  the  interior  of  this  Continent.  It 
were  a  service  not  unworthy  of  some  man  of  leisure,  to  collect  together, 
ere  they  are  totally  lost,  these  and  many  other  illustrations  which 
distinguish  the  progress  of  French  discovery,  and  which  so  especially 
belong  to  the  history  of  this  Continent, 

On  occasion  of  the  peace  of  1Y63,  Colonel  Croghan  was  sent  by 
the  British  government  to  explore  the  country  adjacent  to  the  Ohio 
river,  and  to  conciliate  the  Indian  nations.  This  officer  was  captured 
by  a  party  of  Indian  warriors,  and  carried  up  the  Wabash  river, 
through  the  Illinois  country.  At  a  point  on  this  river,  apparently 
nearly  where  Williamsport  or  Covington  now  stands,  the  author 
states  that  "  on  the  south  side  of  the  Ouabache  rune  a  high  bank,  in 
which  are  several  fine  coal  mines."  This  is  the  earliest  notice  of 
coal  in  this  part  of  the  eoal-field.f 

Respecting  the  coal  region  of  Missouri,]:  wo  have  very  incomplete 
information.  The  geological  distribution  of  tho  formations  there  are 
ill  defined.  It  will,  no  doubt,  be  found,  on  attentive  examination, 
that  the  coal  measures  exist  in  numerous  patches  or  detached  areas, 
whose  boundaries  are  infiuenced  by  the  physical  configuration  of  the 
country,  and  that  the  coal  series,  although  scattered  at  intervals  over 
a  great  surface,  do  not  cover,  at  any  point,  any  very  large  areas; 
for  as  the  carboniferous  strata  approach  so  nearly  to  the  horizontal 
position,  and,  moreover,  not  being  of  much  thickness,  a  large  propor- 
tion of  productive  coal  land  has  been  removed  by  the  erosion  of  the 
rivers,  and  similar  causes  of  denudation  and  excavation.  This  is  also 
apparently  the  case  in  relation  to  the  Illinois  coal-field,  last  men- 
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tioned.  The  patches  of  coal  formation  are  scattered  all  across  the 
State  of  Misaouri,  and  appear  at  intervals  over  a  wide  tract  of  coun- 
try; stretching  through  a  part  of  Arkansas  into  the  territory  now 
occupied  by  Indian  tribes,  and  thence,  for  an  unknown  distance, 
towards  the  southwest,  apparently  into  Texas.  The  earliest  notice 
of  the  existence  of  thick  seams  of  excellent  coal  in  the  Osage  coun- 
try, bordering  the  river  of  that  name,  we  believe,  was  furnished  bj 
Captain  Piko,  when  on  his  exploring  expedition,  in  1806. 

Of  Texas,  there  exists  at  present  no  geological  map  or  description. 
Both  coal  and  anthracite  are  described  aa  existing  at  the  head  waters 
of  tho  Trinity,  the  Sabine,  and  some  other  rivers;  but  this  country 
is,  aa  yet,  in  too  unsettled  a  state,  to  encourage  mineral  explorations, 
to  any  extent.  It  appears  that  coal,  in  detached  areas,  as  in  Mis- 
souri, crosses  Texas  and  enters  Mexico.  An  important  coal-field 
which  crosses  the  Rio  Grande,  in  N.  latitude  27°  30',  near  Loredo, 
has  very  lately  been  examined  by  an  ofScer  attached  to  the  United 
States  army  of  invasion.  This  coal  formation  bears  away  into  the 
interior  of  Mexico,  in  a  southwest  direction,  by  Guerrera,  on  the 
Salado  river,  where  it  is  of  good  quality.  Coal  is  also  found  in  the 
provinces  of  Oajuca  and  Vera  Cruz,  and  in  abundance  at  Tehuantepec ; 
doubtless  geologically  newer  than  the  true  coal. 

We  can  scarcely  speculate  here  on  the  existence  of  bodies  of  true 
coal,  along  the  Pacific  slope  of  this  Continent.  In  some  cases  brown 
coal  has  been  mistaken  for  the  older  coal.  In  the  midst  of  the  Rocky 
Mountain  :range.  Captain  Fremont  discovered  coal  beds  of  dubioua 
geological  age ;  intermediate,  apparently,  between  the  brown  coal  and 
the  true  coal.  A  coal  bed  of  considerable  thickness  has  lately  been 
noticed  in  the  Raton  mountains,  east  of  Taos,  and  on  the  head  waters 
of  the  Canadian  river. 

The  scope  of  the  present  sketch  leads  us  now  to  notice  ono  of  the 
most  interesting  geological  phenomena  in  the  new  world.  "We  refer 
to  that  enormous  range  of  brown  coal,  apparently  of  the  tertiary 
period,  which  follows  the  eastern  flank  of  the  Rocky  Mountains,  from 
near  Mexico  even  to  the  Polar  sea.  Nature  has,  indeed,  worked  on 
a  truly  gigantic  scale.  We  see  here  a  deposit  of  brown  coal,  so  ex- 
tensive that  the  magnitude  of  its  proportions  is  far  from  being 
defined ;  yet  enough  is  known  to  show  that  it  exceeds,  in  longitudinal 
range  and  breadth,  all  others  on  the  present  surface  of  our  planet. 
So  far  seems  to  be  established,  that,  allowing  liberally  for  interrup- 
tions in  continuity,  supposing  that  any  such  exist,  it  occupies  thirty- 
five  degrees  of  latitude,  or  near  2500  miles,  following  its  oblique 
range ;  and  haa  a  maximum  breadth,  at  N.  latitude  48°,  of  four  hun- 
dred miles  ;  the  whole  area,  as  near  as  we  can  venture  to  compute, 
being  250,000  square  miles,  or  one  hundred  and  sixty  millions  of 
acres — more  than  twice  the  size  of  Great  Britain.  Compared  with 
this,  the  largest  coal-fields  in  the  world  are  absolutely  small. 

Should  it  prove  that  the  coal,  which  has  been  traced  at  no  very 
distant  intervals,  westerly  from  MaokenKie's  river  to  the  Icy  Cape, 
by  Point  Barrow,  and  into  Behring's  Strait, — along  the  north  coast 
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of  Russian  America, — ia  also  of  the  same  geological  age  as  that  which 
ranges  parallel  with  the  Booty  Mountains,  we  might  add  twenty 
degrees  more  to  the  thirty  previously  mentioned;  while,  at  the  same 
time,  the  oblique  direction  of  the  latter  adds  five  degrees  more  to  the 
total  range. 

Turning  to  the  southward,  after  an  uncertain  interval  of  twenty- 
five  degrees,  we  find  ourselves  again  on  coal  strata,  apparently  of 
similar  age  to  the  northern  zone  just  described,  and  occupying  about 
two  thousand  five  hundred  miles  more.  At  certain  points  along  the 
Pacific  side  of  the  southern  Mexican  provinces,  from  the  Isthmus  of 
Tehuantepee  to  that  of  Panama;  and  then,  with  a  few  interruptions, 
continuing  all  down  the  western  side  of  South  America  to  the 
Eijuinoctial  line ;  and  thence  to  Lima ;  and  again  appearing  on  the 
coast  and  adjacent  islands  uninterruptedly  from  Valparaiso  to  below 
Chiloe  Island,  and  even  through  Patagonia,  at  least  as  far  south  as 
50°  lat.,  a  belt  of  brown  coal  formation  and  tertiary  strata,  borders 
the  Pacific,  or  stirts  the  Andes.  At  all  of  the  points  which  have 
been  auccessivelj  named,  investigations  into  the  quality  of  this  coal 
and  its  fitness  for  the  purpose  of  steam  navigation,  have,  for  some 
years  past,  been  made,  and  the  details  will  be  furnished  in  the  ap- 
propriate place. 

Commencing  our  admeasurement  near  the  Isthmus  of  Panama,  in 
N.  lat.  10°,  and  descending  to  S,  lat.  50°,  the  traces  of  a  tertiary 
formation,  containing  lignites,  and  fossil  wood,  are  reported  to  extend, 
almost  continuously,  for  four  thousand  miles.  We  are  within  reason- 
able bounds  when  we  assume  two  thousand  five  hundred  miles,  as  tlie 
extent,  with  occasional  interruptions,  in  which  brown  coal  or  car- 
bonized wood  is  traceable. 

Thus  there  exists,  ranging  nearly  with  each  other,  but  separated 
by  a  great  breadth  of  unexplored  ground,  two  apparently  contempo- 
raneous belts,  2500  miles  long  each,  extending  through  both  conti- 
nents to  points  at  least  one  hundred  and  twenty  degrees  asunder, — 
namely,  the  Frozen  Sea  or  perhaps  the  Icy  Cape  to  the  north,  and 
southern  Patagonia  to  the  south.  We  think  we  cannot  be  far  in  error 
if  we  assign  five  thousand  miles,  out  of  eight  thousand  four  hundred 
miles,  to  this  remarkable  coal  formation.  We  do  not  know  if  this 
statement  be  entirely  new.  Were  it  not  supported  extensively  by 
good  geological  authority,  and  by  a  series  of  facts  and  observations 
which  will  scarcely  be  called  in  question,  we  should  hesitate  extremely 
ere  we  gave  it  circulation. 

Returning  once  more  towards  the  north,  coal  ia  mentioned  as 
occurring  near  Monterey,  in  California.  Petroleum  and  asphaltum, 
and  perhaps  anthracite,  occur  in  this  parallel.  Captain  Fremont 
discovered  coal,  probably  brown  coal,  in  the  centre  of  the  Rocky 
Mountain  chain,  at  an  elevation  of  6820  feet  above  the  sea.  Anothei' 
coal-field  was  found  by  Captain  Fremont,  in  hia  recent  expedition,  in 
N.  lat.  41^°,  extending  from  110°  to  111"  W.  long.  Both  of  these 
deposits  appear  to  be  about  the  Oolitic  age.  There  is  a  coal  range 
at  an  elevation  of  more  than  7000  feet,  in  the  great  mountain  range, 
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east  of  Santa  Fe,  in  about  N.  lat.  37° ;  but  of  what  geologic  age  we 
know  not. 

In  Oregon  we  have  had  notices  both  of  coal  and  lignite,  from 
various  explorers.  Gooil  coal  ja  reported  in  Vancouver's  Island,  in 
Queen  Charlotte's  Island,  Millbank  Sound,  and  other  points  on  the 
western  border  of  British  America.  Passing  round  by  the  undeter- 
mined coal-beda  of  Eusaian  America,  there  appear  to  be  various  scat- 
tered points  within  the  Arctic  circle,  where  coal  has  been  discovered 
by  our  enterprising  navigators.  At  Prince  Regent's  Inlet,  at  Byam 
Martin's  Island,  and  MeUville  Island,  both  true  coal  and  brown  coal 
were  obtained. 

Within  the  arctic  regions  other  considerable  bodies  of  the  newer 
coal  are  known  to  exist,  particularly  at  Disco  Island,  Hasen  Island, 
and  on  both  sides  of  G-reenland. 

All  these  northern  coal  localities  seem  scarcely  more  than  mere 
objects  of  geological  interest;  for,  in  regard  to  their  practical  value, 
all  that  is  known  to  us  at  present  is  their  mere  existence.  Still,  it 
can  never,  surely,  be  held  as  a  matter  of  no  importance,  the  fact  of 
this  local  distribution  of  mineral  combustible,  throughout  regions 
which  have  no  timber,  or  even  shrubs,  to  serve  the  purpose  of  fuel. 

Canada  and  the  territory  west  of  it,  for  a  vast  space,  contains  no 
known  deposit  of  coal.  This  country  is  destined  to  be  tributary  to 
the  states  of  Ohio,  Michigan,  and  Pennsylvania,  for  her  future  sup- 
ply of  mineral  fuel,  which  can  be  transported  at  a  very  cheap  rate 
through  the  chain  of  inland  lakes. 

New  Brunswick,  Uova  Scotia,  Cape  Breton,  and  Newfoundland, 
make  up,  by  the  prodigious  expansion  of  the  coal  formation  in  that 
quarter,  for  the  deficiencies  of  the  upper  province. 

At  what  period  mineral  coal  first  attracted  attention,  and  was 
applied  to  the  service  of  the  original  colonists,  does  not  appear.  The 
business  of  the  G-eneral  Mining  Association,  sole  lessees  of  the  enor- 
mous coal-fields  of  Nova  Scotia  and  Cape  Breton,  did  not  commence 
until  1827,  but  the  coal  of  Cape  Breton  has  been  worked  for  sixty 
years  at  least.  In  the  south-western  part  of  the  province  of  New 
Brunswick,  the  mining  of  coal  seems  to  have  been  commenced  a  little 
earlier,  but  the  returns  exhibit  a  meagre  amount  of  business. 

In  Newfoundland  coal  is  mentioned  at  an  early  period  ;  and,  in  a 
climate  not  particularly  adapted  to  the  growth  of  timber  for  fuel,  the 
substitute  was  gladly  welcomed. 

The  coal  trade  of  Nova  Scotia  and  Cape  Breton,  is  of  compara- 
tively modern  date.  It  furnishes  supplies  to  the  cities  on  the  St. 
Lawrence,  and  a  few  thousand  tons  annually  find  their  way,  with  or 
without  commercial  interposition,  to  the  ports  of  Boston  and  New 
York,  where,  however,  the  use  of  anthracite  is  so  completely  esta- 
blished, especially  for  domestic  use,  as  to  exclude,  in  great  measure, 
the  smoky  bitummous  coals,  come  from  where  they  may. 

The  coal-fields  of  British  America,  although  possessing  iron  ore  in 
great  abundance,  have  no  iron  works  established  within  their  limits. 
It  is  no  wonder,  indeed,  when  we  sec  regions  so  highly  favoured  by 
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natural  resources  and   advantages,  neglected,  or  sacrificed  to  the 
paraliziog  influences  of  an  imbecile  monopoly. 

In  the  foregoing  outline  we  have  traced,  with  such  brevity  as  the 
subject  permitted,  the  prominent  features  of  those  vast  depositories 
of  mineral  coal  which  nature  has  so  bountifully  distributed  over  the 
American  continent.  We  have  shown,  that  the  mining  of  this  coal, 
the  establishment  of  an  important  coal  trade,  the  employment  of  the 
fuel  in  industrial  arts,  in  steam  engines  and  steam  vessels,  on  rail- 
roads and  canals,  in  blast  farnaces,  and  iron  works,  and  factories  ; 
in  fact,  its  application  in  a  thousand  forms,  is  but  of  yesterday's 
growth.  We  have  shown,  too,  that  a  portion — immeasurably  the 
larger  portion — of  these  prodigious  areas  of  coal  formation,  has  still 
no  appreciable  value,  but  continues  at  present  wholly  unappropriated. 
It  will,  doubtless,  long  remain  in  reserve,  for  the  service  of  other 
generations. 

Still,  if  we  measure  the  future  by  the  past — and  we  feel  assured 
that  we  may  safely  do  so  in  a  vastly  accelerated  ratio,  taking  Penn- 
sylvania as  an  example,  and  admitting  the  surprising  increase  of 
population  as  an  essential  element  in  the  calculation — the  production 
and  conversion  of  iron  and  coal,  with  all  their  attendant  and  ever 
increasing  uses,  together  ■with  the  influence  they  cannot  fail  to  exert 
upon  agriculture,  involve  results  of  which  we  have  now  but  a  remote 
perception.  We  cannot  but  think  that  the  close  of  the  present  cen- 
tury will  witness  an  advance  in  the  industrial  resources  of  the  country, 
and  a  consequent  extension  of  domestic  prosperity  such  as  it  may  be 
presumptuous,  at  the  present  moment,  on  our  part,  to  anticipate. 

In  corroboration  of  the  above  opinion,  we  conclude  this  chapter 
with  an  extract  from  the  late  message  of  the  governor  of  Pennsylva- 
nia, January  16th,  1852,  giving  a  startling  estimate  in  anticipation 
of  the  immense  wealth  of  the  anthracite  coal  fields. 

"  The  whole  amount  of  anthracite  coal  mined  and  taken  to  market 
in  1840,  was  867,000  tons.  In  1852,  the  products  will  reach  near 
5,000,000  of  tons,  being  an  increase  in  twelve  years  of  600  per  cent. 
This  rate  of  augmentation  up  to  1870,  would  give  the  startling  pro- 
duction of  over  45,000,000  of  tons,  and  yielding  at  the  present  Phil- 
adelphia prices,  the  sum  of  $180,000,000,  being  more  than  treble  the 
,t  revenues  of  the  whole  United  States." 
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1810,*  153  furnaces, 

1828, 

1829,    

1830,    

1831,  939  furnaces,  forges,  &c- 

1840,  804      do.        795  blooraeries  and  forges, 

1845,  540      do.        950        do. 

1846,  

1847,         

1850, 

1853,  estimated  i 


a  local  Journal,  at 


54,000 
130,000 
142,000 
165,000 
191,536 
347,700 
777,600 
765,000 
800,000 
400,000 
1,000,000 


A  writer  in  the  "Merchant's  Magazine,"  March,  1845,  gives  the 
following  estimate  of  the  production  of  iron  in  the  United  States  at 
that  period : 

540  blast  furnaces,  averaging  900  tons  each,  per  an- 
num, 486,000 
rbloomeries,  forges,  rolling  and  slitting  mills, 


yielding  of  bar,  hoops,  &0., 
^°"  1  and   of    blooms,    eastings,    macliinery,    stove- 

i^         plates,  &c., 
The  market  value  of  these,  in  1845,  was  §33,940,500. 
Quantity  of  bar,  hammered,  pig,  scrap,  and  sheet-iron, 

and  steel  imported. 
Value  of  the  same,  17,794,110. 


151,500 


92,077 


From  a,  sketch  of  the  American  iron  trade  and  production  by  Mr. 
Feuchtwanger,  in  November,  1847,  it  appears  that  the  quantity  of 
pig-iron  produced  in  the  United  States  in  1810,  was  53,908  tons.  In 
1847,  above  500,000  tons. 

The  value  of  manufactured  iron  and  steel  imported 
into  the  United  States,  during  the  year  ending 
June  80th,  1846,  pacing  duties  ad  valorem,  $4,023,590 

Paying  specific  duties,  4,463,739 


Total, 

$8,487,329 

Value  of  American  iro 
turcd  iron  exported, 

n  and  manufac- 

1844. 

$716,332 

1845. 
$845,017 

«  Chiefly  talten  f.om  "Dumeati 
tied  "  Doeuments  telating  tu  t!io  i 
MiisMH,  1849." 

e  Produelion  of  Iron 
Diinufactmsof  Ifotj,  0 

'ntobalf'of'tliTci 

)iivonfiou  of  Ii-on 
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rig-iron. 

Capital  invested  in  manufacture,         -  -  $17,348,000 

Eaw  material  conaumod,  -  -  -  7,000,000 

Coat  of  labour,  -  -  -  .  5,966,000 

Value  of  products,        -  -  -  -  12,740,000 

Hands  employed,  -  .  -  -  20,458 

Qa&t-iron. 

Capital  invested  in  manufacture, 

Raw  material,  .  .  .  . 

Labour,  .  .  .  -  - 

Value  of  product,  .  -  -  - 

Number  of  hands,        ,  -  -  - 

By  another  account,  according  to  Mr.  Kennedy's  census  tables, 
there  were  in  1850, 

Forges,  furnaces,  &c.,  in  the  United  States,  2190 

Employing  capital,     -  -  -  -  $49,258,006 

Male  hands,  .  .  .  .  57,021 

Consuming  raw  materials,  worth  -  -  27,049,753 

And  producing,  tons,  -  -  -  1,165,544 

Of  wrought,  cast  and  pig-iron,  valued  at         -  *$54,604,006 


$17,456. 

10,346. 

7,000, 

25,000. 

20, 


,000 
,000 
,000 
.507 


Import,  Production  and  Oonstimption  of  Iron  in  the  United  States 
in  1851.t 


Importation, 
Production, 
Consumption, 


341,750 
413,000 
754,750  or69|  per  head. 


Value  of  Exports  of  Iron  from  ilie   United  States. 


Different  kinds  of  Iron. 

i.«. 

1850.   . 

1851. 

1852. 

Pig,  bar,  and  ncjls,  . 

CaatineB, 

All  manaraotnres  of  ii-on, . 

149,368 
60,175 
888,639 

154,210 

70,313 

1,877,79! 

164,426 
876,621 

11S,624 
191,388 
1,993,607 

Total,. 

1,090,174 

1,911,320 

1,265,698 

2,303,819 

publiahoii  by  Lippinoott,  Grambo  fi  Co. 
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Condensed  lUble  of  the  Imports  of  the  v(wio'us  description  of  Iron  into  the  United 
States  each  year,  ending  June  SOiA,  constructed  from  ffie  report  of  the  Secretary 
of  ike  Treasury. 


DLfforenl  Idnda  of  Irons. 

Years. 

Tons. 

Asseasment 
p.!Vton. 

™„. 

Sollais. 

Doffnrs. 

Pig  iron, 

1343 

3,783 

12  48 

243,251 

14,944 

13  43 

500,622 

1345 

27,510 

13  40 

608,291 

lS4e 

24,187 

20  24 

439,573 

1847 

27,955 

10  25 

554,486 

1848 

15  79 

816,416 

1849 

105,632 

IS  80 

1,405,618 

1850 
1853 

74,874 

12  69 

950,CoO 
787,524 
935,967 

1353 

1,528,031 

Uaiumeraa  iron,    .        .        ,        . 

1843 

6,254 

52  37 

327,550 

18,675 

47  99 

1847 

854,708 

075,214 

1349 

10,593 

49  61 

525,770 

1350 
1851 
1852 
1853 

14,706 

50  64 

744,735 
000,028 
1,302,809 
627,6,5 

Baj  irun  rolled,      .        .        .        . 

1343 

15,757 

32  45 

1845 

51,188 

33  05 

1847 

40,183 

53  33 

1348 

3,679,598 

1340 

173,457 

34  93 

6,080,088 

247,051 

29  83 

7;397;i68 

254,310 

29  00 

7,324,283 

1362 
I85S 

8,508,317 
15,402,776 

Scrap  nnd  old  iron. 

1843 

1847 
1848 

157 
l^flOS 

»  43 
20  48 
22  27 

140,037 

1649 

9,450 

15  38 

1960 

H},104 

IS  03 

161,081 
112,029 

1852 

102,292 

(Tlis  c-ilumn  of  Duties  ia  omittea.) 

1853 

145,059 

Value  of  Iron  Imported  into  the  United  States.* 


Tears. 
1844 

Vnlua. 

2,395,760 

Duty. 
1,607,118 

1845 

4,075,142 

2,415,003 

1846 

3,660,581 

1,629,581 

1848 

7,060,470 

2,118,141 

1848 

9,262,567 

2,778,770 

1850 

10,864,680 

3,269,404 

1851 

10,781,312 

3,234,094 

1862 

18,843,669 

5,632,484 

1853 

27,016,364 

8,104,609 

» 

Report  of  iho  Seoretnrj  of  iho  Troa 

sury,  1S5S. 
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In  1852  New  York  received  of  manufactured  iron  from  Eritaiiij 
136,299  tons,  Boston  24,414  tons,  and  Philadelphia  12,024  tona. 


Ihble  of  the  ions  of  Iron  of  all  kinds  imported  from  Great  Britain  to  United  States. 
— Tlie  following  figures  exMiii  the  number  of  thousands,  Uamng  outiJte  JracUonal 
hundreds. 


Yaara. 

Tons. 

Years. 

TODB. 

Y.„.. 

Tona. 

1820 

s,ono 

1B30 

21,000 

leio 

72,000 

1831 

S.OflO 

1831 

41,000 

1841 

112,000 

16,000 

1842 

10?,000 

1823 

la.oflo 

1SS3 

62;000 

35,000 

11,000 

1834 

1844 

102,000 

1825 

13,000 

1835 

63^000 

1845 

68,000 

1826 
1827 

12,000 
2X,0O0 

1836 

S4!000 

1846 
1347 

1838 

22,000 

1833 

78,000 

17,000 

85,000 

1849 

315,000 

Wire  OaUes  for  Mines  and  Inclined  Planes,  for  Tiller  Hopes, 
^c. — See  much  practical  data  collected  under  this  head  on  iron  in 
Pennsjlvania,  &c. 

Casualties  of  Miners. — Provident  Institutions,  "Oaisses  de  Se- 
oours,"  Relief  Funds,  &c.,  see  details  under  this  head,  in  a  prelimi- 
nary chapter. 

As  regards  the  relief  and  support  of  aged  or  disabled  miners  in 
the  United  States,  particularly  in  Pennsylvania,  it  is  hut  justice  to 
the  editor  of  the  Miner's  Journal,  of  Pottavitie,  to  state,  that  he  has 
sought  on  several  oceaaiona  to  attract  attention  to  this  very  desirable 
object.  The  casualties  to  which  this  class  of  useful  operatives  is  con- 
tinually exposed,  calls  for  some  provision  for  the  aged,  the  infirm, 
and  the  injured;  and  for  occasional  relief  in  distressing  cases,  to 
their  bereaved  families.  All  mining  countries  have  perceived  the 
necessity  of  adopting  measures  which  shall  efi'ect  these  benevolent 
objects,  in  behalf  of  a  population  whose  employments  peculiarly  and 
perpetually  expose  them  to  the  most  distressing  calamities. 

The  countenance  of  the  state  government  would  not,  of  course,  be 
withheld  from  "The  Miners'  Provident  Institution,"  but  it  is  obvi- 
ous, and  has  been  decided  in  every  well  regulated  mining  region,  that 
the  burden  and  the  management  of  such  institutions  as  are  here  sug- 
gested, must  be  jointly  borne  by,  and  emanate  from,  the  two  most 
interested  parties — that  is  to  say,  the  proprietors  of  the  minerals  and 
the  workmen  themselves. 

The  community,  as  experience  has  shown,  will  not  consent  to  be 
taxed  for  the  relief  of  one  class  of  operatives,  however  strong  their 
claims.  All  other  classes  of  persons  pursuing  hazardous  occupations, 
would  view  such  a  measure  as  an  act  of  injustice  to  themselves. 
Above  all  things  to  be  avoided  is  the  conversion  of  benevolent  institu- 
tions, however  well  conceived  or  modelled,  to  any  thing  like  local  or 
political  influence. 
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In  England,  the  operative  miners  have  held  back  from  such  insti- 
tutions, under  the  impression  that  the  amount  of  their  subscriptions 
would  be  so  much  (deducted  from  the  poor-rates,  and,  consequently, 
that  their  contributions  TFOuld  in  reality  prove  a  bonus  to  their  em- 
ployers, rather  than  a  benefit  to  themselves.  In  the,  coal  regions  of 
the  American  states,  no  such  objection  can  be  urged,  as  the  rates  for 
the  support  of  the  poor  are  extremely  trivial :  and  it  seems  most  just 
and  fitting  that  the  operatives  should,  as  in  France  and  Belgium, 
have  a  share  through  their  representatives,  in  the  management  and 
appropriation  of  the  firnds  to  which  they  have  contributed  their  por- 
tion. 

At  the  commencement  of  this  work,  we  devoted  some  space  to  a 
consideration  of  this  subject,  and  we  conclude  by  referring  the  reader 
to  that  article,  Avhich  abounds  in  facts  of  extreme  interest. 


Statistics  of  United  States. 

We  make  a  few  extracts  from  the  Boston  Post  for  August,  1854, 
which  contains  some  valuable  information  relating  to  the  vastness 
and  riches  of  the  United  States. 

"The  extent  of  its  sea-coast,  exclusive  of  islands  and  rivers,  to 
head  of  tide-water,  is  12,669  miles.  Tho  length  of  ten  of  its  princi- 
pal rivers,  is  20,000  miles.  The  surface  of  its  five  great  lakes  is 
90,000  square  miles.  It  contains  within  its  limits  the  longest  rail- 
way upon  the  surface  of  the  globe, — the  Illinois  Central, — which  is 
T31  miles  in  length.  Annual  value  of  agricultural  productions, 
$2,000,000,000.  Capital  invested  in  manufactures,  $600,000,000. 
Value  of  the  gold  of  California,  $100,000,000  per  annum." 


Railroads  in  the  United  States. 


In  1845-6,  there  were  in  activity  113 
public  and  private  railroads,  whose  ag- 
gregate length  was         .        .        .        . 

Average  cost  per  mile,  $26,932^^ 
^5,564. 

In  1846-7,  completed  lines,  133_, 

In  1847,  by  "  Doggett's  Railroad 
Guide,"  there  were  completed, 

1853,  total  number  in  operation, 
264, 

In  1854,  the  number  of  miles  of  rail- 
road in  operation  within  the  limits  of 
United  States,* 


4870     $127,417,758 


Capital. 
5740.00     $122,525,937 

Cost. 
17811    $508,588,038 


20000    $600,000,000 
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Ganah  of  the  United  States. 
I  canals,  up  to  1845, 


Coat  of  fifty- 
length, 

1854,  length  of  its  canala, 

Amount  expended  on  the  canala  of  the 
United  States  is  about    -        -        -       - 


Miles.        Cost. 
4102    $113,934,163 
5000 

$150,000,000 


Lines  of  Magnetic  Telegraph, 

Lines.  Miles. 
At  the  end  of  1847,  finished,  18     2311  in  operation. 

7     2586  under  construction,  nearly 

finished- 
10     3815  to  be  completed  in  1848, 

Total,        35     8712 

17138  projected. 

Total  telegraphic  conductors,       10,480 

At  tho  commencement  of  1852,  the  aggregate  number  of  main  and 

branch  lines  in  the  United  States  were  about  100.  Miles. 

Completed  and  in  operation, 27,000 

In  construction, 10,000 

Extent  of  lines  throughout  the  world  and  in  operation,   -  40,000 

Great  Britain  has 4,000 

America, 27,000 


Aggregate  of  the  57  canals  of  the  U.  States,  in  1845,      4102  railei 
of  Eailroada  finished  in  1847,    -        -         -      5740     " 
"  of  Lines  of  Magnetic  Telegraph,        -         -      8712     " 


Aggre 


Total,  .... 

f  the  canals  in  tho  U.  States,  in  1854, 


of  Railroads, 

of  Magnetic  Telegraph, 


Total, 52,000     " 

Registered,  Enrolled,  and  Lkerised  Timnage  owned  in  tJie  principal  Stales. 
).      1B46.       184?.       18i8.      18^9.       1: 


625,876  '8fi5,896 
,s,i2«,99i'541,SS0 

320,059  |368,I23 
>,  147,812  148,068 


747,124  7. 

677,620 

574,354 
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Comparative  view  of  the  Registered,  Enrolled,  and  Idcensed  Com- 
mercial Tonnage  of  the  United  States,  exclusive  of  those  erhgaged 
in  the  Msheries. 

Tears,  Tons. 

1848,  -        -         §,164,042 

1849,  .       ■      •3,334,015 

1850,  -        -      13,636,464 

1851,  -       -      13,712,439 

1852,  -        -         4,138,441 

1853,  -       -      §4,407,010 


*  State  Works — Canals  and  Railroads. 

Tolls  collected  by  the  canals  and  railroads  on  the  transportation 
of  merchandise  for  the  internal  trade  of  the  country,  exceeded 
125,000,000  in  1853.|| 

1845.  1846.  1852. 

New  York,         -       -       S2,620,682       »2,T64,121       t3,M9,146 
Pemisjlvania,    ■        -  1,196,979         1,296,494         1,988,574 

Ohio,  -         -        -  495,313  680,770  1693,675 

Indiana,    -        -       -  46,279  53,930  — 


Years 
1815 
1880 

Tons. 
1,368,127 
-        -         1,280,166 

1830 
1840 
1845 
1846 

1,191,776 

2,180,764 

2,417,002 

.        -         2,562,084 

1847 

-        -         2,839,046 

0  18J2. 

Yaara. 

ShipB. 

Bviga. 

Sehoonera. 

Sloops  and 

Sleaui- 

Total 

Total 
TonDsE". 

1SI5 

13Q 

224 

680 

274 

1,314 

154,624 

1820 

21 

eo 

301 

634 

47,734 

638 

36 

994 

114,997 

1830 

25 

58 

403 

6S7 

58,094 

3(12 

100 

30 

607 

184n 

e? 

109 

378 

872 

118,309 

1845 

124 

8? 

54? 

342 
290 

163 
159 

1,03B 
1,S80 

146,018 
272,2]  S 

1851 

211 

65 

622 

1,357 

298,203 

684 

267 

259 

1,444 

351,493 

Thia  table  is  merely  designed  to  show  the  progress  of  ship  build- 
ing, at  intervals  of  five  years. 


The  number  of  steamboats  built  and  annually  employed  in  the 


Ineluding  138,0 


Dgaged  in  ths  fislieries. 
e  Whale,  Cod,  ami  Maobarel  Pieheries. 
tonsin  thsfislieries;  and  521,2ia8nrollea  tonnage  employod  In  Bt 


g  Inoludiag  159,331  eiigagBd  in  the  EshBriesi  a 
Bteaih  navigation.     Report  of  Sacretiirj  of  the  Trsi 

i  Report  of  Seocetacy  of  Tceaaurj. 
Amerieaa  Almanao,  1864. 
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United  States,  between  tJie  years  1823  and  1850  inclusive,  is 
2690. 

Registered  and  enrolled  steam  tonnage,  Dec,  1851,  of  the  United 
States,  amounted  to  583,607  tons  ;  in  1853,  604,617  tons. 

Number  of  steamboats  plying  from  Philadelphia,  to  different  points 
on  the  Delaware  and  its  tributaries,  and  to  New  York.  1844 — 35 
boats,  consuming  45,000  tons  of  anthracite. 

Steamboats  on  the  western  waters.  1846 — 1500  boats,  whose 
tonnage  was  145,311  tons. 

Steamboats  on  the  Lakes,  1846 — 80  boats,  whose  tonnage  was 
54,486  tone.     1851 — 180  boats,  whose  tonnage  was  212,000  tons. 

War  steamers.     1846 — 11  boats. 

1853. — Erom  A.  Guthrie,  Esq.,  steamboat  inspector,  the  following 
statement  is  derived ; — * 


No.oj 


riiilaaelphia,  1853,    -  -     60. 

New  York,         -        -         -    92.     Considered  far  beiow  the  number. 

The  navy  of  the  United  States  contained  in  1852,  11  ships  of  the 
line,  mounting  from  74  to  120  guns-f 

Twelve  first  class  frigates,  mounting  44  guns  each. 

Two  second  class,  36  guns  each, 

Four  brigs,  of  ten  guns  each. 

Three  schooners,  of  1  and  2  each. 

Five  steam  frigates,  6  to  10  guns  each. 

Four  first  class  steamers,  1  to  10  each. 

Seven  second  class,  and  five  store  ships  and  brigs. 


Fordffn   Coir, 


!  of  {he  United  States  in  184T4 


Cleared 

or  foreign  porta. 

Arrivslfl. 

Value  of  Exports  aud 
Imports,  inehiding 

Vessels, ' 

Tons. 

Crena, 

VesselB. 

Tons. 

Crew!. 

F^ei™' 

8,102 
6,2BB 

;202,393 

,ir6,aos 

7,730 
8,496 

3,101,359 
1,230,346 

Imports,  $146,646,638 
Exporta,      168,648,823 

■XotKl,   . 

14,3r0 

,373,998 

166,782 

14,329 

3,321,706 

1S3,889 

8306,194,260 

Value  of  imports  m  1851,      216,224,932.— Inehiding  specie. 
Value  ot  exports  in  1861,     218,388,011. 

*  Hutif  a  Magnaine,  Jvine,  1853. 

t  U.  S.  Gazeteer,  1864,  and  American  Alnmnay. 

i  Sesrelfliy  of  Treasurj'a  Report. 
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Fo 

•elgn  Gommeree 

of  the  United  States  in. 

1852. 

Clearetl  fur  foraign  porls. 

AmvDlE. 

"Vakie  of  Exports  and 
Importa,  inoluding 

Veaaela. 

T.... 

Crews. 

T....... 

Tona. 

Ccowa. 

5r,:£,": 

8,S8T 
10,433 

117,(133 
97,723 

8,06* 
10,607 

116,846 
100,821 

IraporlB,  $212,613,233 
Esporta,     209,641,635 

TotiU,  . 

19,325 

19,671 

8422,254,907 

Imports   and  exports  continned  for  the  fiscal  year  ending  June 
30th,  1853,  incluiimg  specie. 

Imports, ^267,0*[8,647 

Exports,  including  specie,  -   ,      -        -       230,452,250  . 


Total, 


3,430,807 


During  last  fiscal  year,  1853-4,  the  aggregate  value  of  foreign 

importa  is  estimated  at         -           -  -           -    $316,000,000 

Eevemie  from  customs  in  1853-4  was  -             -        64,224,189 

"       "        "            1852-3  was  -            -        58,500,000 

*  "VVashiugton  Correspondent  of  tlie  Courier  aafl  laqujver,  August,  1854. 
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THE  FOLLOWING  STATEMENT 


Was  prepared  with  a  view  to  show  the  progress  and  prominent  authors 
of  the  State  Geological  Surveys,  the  names  of  the  principal  con- 
trihutors  to  geological  discovery  in  the  United  States,  and,  also,  of 
those  of  British  America  and  other  portions  of  the  American  con- 
tinent, chronologically  arranged.  It  will  be  a  matter  of  regret  if 
we  have  omitted  any  names  that  are  entitled  to  appear  upon  our 
list  of  principal  workers  in  the  geological  field ;  but  we  fear  that 
it  is  unavoidable. 


Rhode  Island, 


New  Hampsuiub.     \  Di'-  Jaokaon,  nominated  1840,  reported  1841. 

_,  J  Frof,  C.  E.  Adams,  State  G.  Survay,  appointed  1845,  witli  Pfof. 


estate  Sarvey;  Pi'of.  Hi tebeook, appointed  183fl, puhUslied report  1833, 
j  TOO  pages,-  re-aurveyed  by  the  eatoe  in  1837;  final  report  in  1840; 
1  Dr.  0.  T.  Jacfeson,  in  1338,  1840;  W.  C.  Redfield,  1841;  Prof. 
L     Hitolioock,  1845;  C.  LjsU,  1846. 


f  State  G.  Surrey:  Prof.  C.  U.  Shepard,  report  1837;  also.  Prof.  J.  8. 
\  PsreiTal,  report  1842;  Prof.  Hitotooeli,  1841;  W.O.RodfiBld,  1841; 
L     "W.  W.  Mather,  1834;  Dr.  Barratt,  1846;  J.  D.  'Wlielpley,  1846. 

f  State  9.  Survey:  Pvofe.  Emmons,  Matter,  L.  Vanuiem,  L.  0.  Beoti, 
1  T.  A.  Conrad,  and  J.  Hall,  appointed  in  1836,  5  annual  reports,  final 
i  report  in  —  vols,  mth  geologioolmap;  Van  Renaaelaar,  1825;  Amos 
1  Baton,  1820, 1824, 1880;  TV.  0.  Eedfiold,  1841;  Prot  Dewey,  1845; 
l^      R.  0.  Taylor,  1847. 

Ciat,  1821;  P.  A.  Browne,  '. 
W.  Carpenter,  1828;  Sillim 
haugli,  1831;  R.  0.  Taylor,  1832,  1543;  Packer's  Report,  1833-4; 
Pi-of.  Billiman;  W.  B.  Logan,  1842;  SUte  Q.  Survey:  Prof.  H.  D. 
Rogers,  oommenoed  1836,  6  annual  reporta,  1836  to  1342;  W.  R. 
Johnson,  1839, 1841;  Dr.  E.  Harlan;  Mining  Journal,  PottaviWe; 
M.  Chevalier,  1839. 

L.  Vanuiem,  1822-fl;  Dr.  S.  G.  Morton,  1828-0, 1834;  State  G.  Snr- 
rey :  H.  D.  Rogers,  ordered  in  1335,  first  report  1336,  final  report, 
1841!;  C.  LyeU,  1842-6;  W.C.Eedfield,  1341-3;  W".  Lonsdale,  1845. 


fll.  Hayden,  1820;  State  G.  Survey;  Dr.  J.  T.  Dnoatel,  eommeneed 
{  1834,BevenannnalreporlB;P.  T.  Tyson,  1837;  T.A.Conrad,  18S0-6, 
[  1841;  Prof.  Sillimaa,  1838;  L.  Vannsem,  1841, 
f  Stats  Survey:  Prof.  W.  B.  Rogers,  appointed  1836,  six  annual  reports ; 
\  Dr.  8.  P.  Hildreth,  1836;  E.  C.  Taylor,  1834;  T.  Q.  Clomson,  1335; 
[_     Prof.  Billiman;  Prot  BaUey;  0.  Brigga;  H.  C.  Lea,  1843. 
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f  Sfata  S.  Sni-vej;  Pi-of.  OlmatBHd,  1S24-6,-  W.  C.  Beafield,  1841;  Prof. 
i  B.  Mitohelli  J.  T.  Hodga,  lS41-3j  C.  LjbU,  1842;  T.  A.  OoErad, 
I.  1843;  E.  0.  Taylor,  1846:  Prof.  S.  Emmona,  StiM  G.  Surre?,  1861. 
(  L.  Vanuxem,  1826 ;  0.  Ljell ;  M.  Tuomcy,  State  6.  Survey,  1848 ;  Dr. 
}     E.  W.  GIbbea,  1846-8. 

(  J.  R.  CotiJDg,  State  SuTTsy,  commisaioned  1836,  report  1841;  J.  H. 
1     Couper;  C.  Lyell,  1842. 
]  3.  L.  WUliame,  1837, 
1,  T.  A.  CoDtad. 

!Prof.  M.  Tuomay,  State  Suivey,  eommenoed  1847,  reported  1850  ;  I. 
Lea,  1333;Prof.  Bmmby,  1838;  T.A.Conrad,  1832;  Dr.  B.Hprlni!, 
18il ;  0.  Ljeli,  1845-8,  Dt.  J.  H.  Koin,  1846;  W,  3.  Porter,  IKSr  ; 
li.  W.  Withers,  1828,1846;  S.  S.  Morton,  1833  ;  A.  Joiiee,  1S34;  C. 
U.  Siiepard,  1834;  C.  8.  Hale,  1848. 
^  B.  L.  CWaaea,  1345;  Dr.  M.W.DiekerBon,  1846;  T.  A.  Conrad. 
-j  Brackeniidge,  1814;  Darhy,  1818. 

(1.  Nuttail,  1819, 1821;  H.  R.  Sciioolcraft,  1813;  Major  Long,  1820; 
J  G.  W.  Peatharstonhangh,  1834;  A  GeologioiJ  Survey  recommended 
I     hy  the  Governor,  Nov.  1846. 

f  State  G.  Survey;  Dr.  Q.  Troost,  1831  to  1S46,  8  reports ;  T.  A.  Coutad, 
1      lSS6!Dr.  D.D.Owen. 

J  D.  Trimble,  1839;  State  G.  reoomioisBanee :  Prof.  W.  W.  Mather, 
\      1838;  W.  Cooper,  1832;  0.  LyeU,  1843. 

(  Dr.  S.  P.  Hildreth,  1836 ;  State  G.  Survey ;  Prof.  W.  IT.  Mather,  as- 
)  Bisted  bj  Dr.  S.  P.  HOdreth,  Prof.  J.  Loofee,  Prof.  J.  C.  Briggs,  J. 
\  W.  Poster,  2  reports,  183T,  1838 ;  Prof.  Brigga,  183B ;  Prof.  J.  Hall, 
',     1843;  Dr.  J.  S.  Taylor,  1846;  CliarleB  IVhittleBy,  1848. 
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Fohooloratl,  1821;  State  G.  Survey:  Dr. D.I 

to  1S46;  Dr.  C.  T.  Jaokaon,  1346;  ni 

in  the  Copper  Region  of  the  north. 
State  G.  Survey :  Dr,  D.  D.  Owen,  1337,  2  reports,  1837-8 ;  Prof.  J. 

Looke;  Prof.  J.  Hall,  1843. 
Father  Hennepin,  1630;  Colonel  Croghan,  1763 ;  Dv.  D.  D.  Owea, 

1839, 1844;  Prof.  0.  U.  Shepai'd,  1888;  Prof.  J.  Looka;  Prof.  J. 

Hall,  1843. 
Caption  Pike,  1806-6-7;  Bradbury,  ie09-ll>-ll ;  Braokenrides.  1814 

Major  Long,  1819-20  c  H.  R,  Sohooleraft,  1818 ;  Dr.  Daubeny,  1838; 

T.  G.  Cleraaon,  1838 ;  J.  N.  ITieollet,  1841;  J.  T.  Hodge,  1842;  G. 

W.  FeatherBtonhaugh,  1835-6)  Prof.  C.  U.  Shepard;  T.  Nnttall, 

1319,- aiajor  Cass,  1820. 
flBWiB  &  Clarke,  1804-6;  Capt.  Pike,  1805  ;  Major  Long,  1819-20;  Dr. 

James,  1819-20;  H.  D.  Rogors,  1834;  J.  N.  Hioollet,  1833  to  1841, 
I      reported  ia  1843,  with  bis  largo  map;  G.  W.  Peatherstonbaugh, 

1834-5;  Braokanridge,  1814;  E.  Harria,  1845;  Lieut.  A.  fi.  John- 

f  Dr.  D.  D.  Owan,  1339,1344;  Prof.  J.  Loeke,  1840, 1S42;  Major  Long, 
{      1820 ;  Dr.  D.  D.  Owen,  1862. 
Iowa.  ^  J.  T.  Hodge,  1842. 

NebhASEA.  ^  Dr.  D.  D.  Owen,  1352;  Prof.  Jos,  Leidy,  1852. 

OEB60H  AND  Ufpee  J  Capt.  Fremoot,  1843-44 ;  J.  D.  Dana  in  Wilkes's  Bsploring  Expedi- 

OaufohniA.         J      tion,  1841 ;  Prof.  J.  Hall,  1845;  Prof.  J.  W.  Bailey,  1946. 
Texas.  -{  W.  Kennady,  1844;  Lient.  B.  P.  Tilden,  1847;  Dr.  F.  Rcemer,  1848. 

New  ME:nco.  -J  Dob  Manuel  Alvarez,  184T  ;  Lieut.  Col.  EmOly,  1847. 

Utah.  -j  Capt.  H.  Stansbniy ;  Jamea  Hall,  1862. 

,,  r  A.  Von  Humboldt,  1309, 1323 ;  M.  Chevalier,  1835 ;  Joaeph  Bnrkart 

Mexico.  |     jg^g.  ^^^^  gp^  Tilden,  1346-7;  Lt.  G.W.Raines,  U.  S.  N.,  1848. 


Iksiana. 

ILI.1N013. 

MI3S0TJ11I  State. 


Wisconsin. 
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aEnar,  1843-5;  Henwood,  1840;  Cajili.  Bayflelil;  W.E.  Logan, 

J.  W.  Dawson,  1845. 
asra.  Jnekson  and  Alger,  1341 ;  HiUlibnvton ;  Dr.  A.  Gesner,  1840, 
.842-3-6 ;  J.  W.  Dawson,  1843-5 ;  R.  Erowa,  1S43 ;  W.  B.  Logan, 
.842-5;  C.  Lyall,  1843. 
JThe  AbbaEnjnal!  E.  Brown,  1845;  J.  W.  Cawaoa,  1845;  C.  T.jell, 

\  Mr.  Jukes;  8k  B.  H,  Eonneoaatla, 

Bigsby,  1819-20;  PrOTinoIftl  Or.  Survey:  W.  E.  Logan,  1842-4^5  i 

A.  Murray,  ie44-&;  Capt  Bayfield. 
'Capt  Eranklin,  1820-1-6-6-5';  Dr.  Hioliardson,  1820-1-6-6-7;  8ii' A. 

Miwikeniie,  1139,  lJ92;Mr.Heame,  1769;  Dr.  Bigflbj,  1321, 1824; 

Capt.  Parry,  1819-20-4;   Capt.  Eoae,  1330-1-2-3;   Mr.   IsbiBtor, 

1846;  Oapt.  Beeohy,  1826-6;  Capt.  Back,  1833;  LieuL  Wilkes; 

Capt.  Pi-omont,  1843-4;  Maaars.  SimpEon  and  Doaae,  1337-3  :  Ediv, 

Hnrris,  1845. 
{  Oapt.  Scorefiby;  Capt.  ClaTOi'lng. 
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THE   ALLEGHANY    OR  APPALACHIAN   COAL- 
FIELD. 


We  may  add,  also,  that  in  some  of  our  most  ancient  topographical 
maps,  thia  vast  range  was  formerly  known  as  the  "Endless  Mouk- 

TAIHS." 

Some  of  ouv  cotemporaries  following  wp  tlie  suggestion  of  Mr, 
Darby,*  prefer  the  term  Appalachian  to  that  of  the  Alleghany  coal 
range,  and,  apparently,  with  some  reason.  That  able  geographer 
was  no  doubt  governed  by  good  evidence,  in  favour  of  its  adoption  in 
its  generic  and  moat  extended  sense,  while  admitting  the  word  Alle- 
ghany in  what  may  he  termed  its  specific  or  local  application ;  thus 
employing  the  one  to  designate  an  entire  system;  the  other  as  an 
integral  part  of  that  system.  We  think  that  it  was  eo  meant  hj 
Ool.  Long  in  1831, f  and  by  one  or  two  cotemporary  geologists.  More 
than  a  century  before  thia,  we  remark  the  use  of  the  generic  term, 
"the  vast  Appalachian  range  of  monntains,"  by  Col.  Byrd,  'm  his 
lively  narrative  of  the  running  of  the  dividing  line  between  North 
Carohna  and  Virginia,  in  1728 ;  which  diary  did  not  appear  in  print 
untillS^l.J 

Our  cotemporaries  of  the  Virginia  and  Pennsylvania  geological 
surveys,  we  believe,  have  adopted  the  general  scope  of  this  designa- 
tion, yet  with  some  modification ;  conferring,  if  we  mistake  not,  the 
term  Appalachian  on  the  magnificent  central  and  elevated  region, 
within  whose  borders  yet  slumber  in  undisturbed  darkness,  untold 
millions  of  acres  of  coal  and  iron. 

It  seems  to  us,  however,  that  the  entire  Appalachian  system  of  the 
geographers  was  intended  to  comprise  a  widely  extended  series  of 
mountains,  some  of  which  are  far  removed,  by  space  as  well  as  by 
geological  structure,  from  that  which  is  generally  designated  through- 
out its  course,  the  Alleghany  coal-field.  The  Alleghany  is  there- 
fore a  coal-range,  par  exeellenee,  which  the  Appalachian  certainly  is 
not.  Hence  appears  the  peculiar  fitness  of  the  term  "Alleghany 
coal-field.  "§ 

Ool.  Byrd's  reference  to  the  Appalachian  mountains  seem  to  indi- 
cate merely  the  Blue  Mountain  and  those  parallel  ranges  which 

«  Derby's  Geography  of  tho  tluited  Slolea. 

+  Monthly  Ajoerican  JonmHl  of  Seology,  1833,  p.  34T. 

+  Waatover  Papers.     Pelerabnrgt,  Va.     1B41. 

g  Aa  to  tha  ortliographj  of  Allegliany  or  Alloglieny,  we  know  of  no  Etandard;  any  more, 
in  fact,  than  there  is  for  aU  the  other  IndiiiD  names.  It  appears  to  be  eommonlj  written  in 
the  first  jaanncr,  ami  here  ne  follow  Darby. 
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stretcli  CO- extensively  with  the  maiji  escarpment  of  the  great  coal- 
field. 

We  would,  therefore,  in  the  following  pages,  venture  the  use  of 
this  phrase,  wherever,  in  its  local  application,  it  is  unmistakable :  for 
our  conviction  is,  that  whether  we  choose  to  adopt  it  or  not,  it  will 
ever  continue  a  term  in  general  acceptation — a  name  imperishable  as 
that  of  the  Alps. 

Let  us  add  here,  that  we  find  it  marked  upon  our  maps,  of  evei'j 
age,  and  in  all  parts  of  its  course,  from  the  southern  borders  of  New 
York  state,  even  into  Tennessee.  We  even  see  the  name  "  Alleghany 
Mountains,"  prolonged  eight  hundred  miles  further  northward,  as 
far  as  Cape  Gasp6,  and  the  gulf  of  St.  Lawrence.* 

According  to  the  scheme  of  Darby,  the  entire  Appalachian  system 
occupies  one  hundred  and  twenty  thousand  square  miles ;  Messrs. 
Rogers  estimate  it  at  130,000.  Of  this  great  area,  the  bituminous 
coal-field  of  the  Alleghanies  occupies  about  one  half. 

In  the  primitive  maps,  which  have  come  under  our  notice,  no  part 
of  this  range  is  recognized  as  essentially  Appalachian,  beyond  the 
northern  limit  of  Alabama ;  the  country,  first  of  the  Appalachians 
and  since  of  the  Cherokees.  Daniel  Coxe,  an  admissible  authority 
in  geographical  nomenclature,  shows  us  in  his  description  of  the 
"province  of  Carolana,"  a.  d.  1722,  that  this  prolonged  range  of 
mountains  in  Alabama,  formed  a  part  of  the  royal  grant  of  1630, 
half  a  century  before  its  supposed  discovery  by  the  French,  and  was 
named  the  "Palachean  Mountains,  "t  It  has  generally  been  admit- 
ted, that  the  warlike  Indian  tribe  of  that  name,  for  the  most  part 
occupied  the  rich  low  ground  that  bordered  on  the  gulf  of  Mexico. 
Tliey  were  there  first  found  by  the  Spaniards,  in  1528  :  and  there, 
in  the  "Appalachee  country,"  subdued  only  as  late  as  1702,  they 
have  left  their  traces  in  corresponding  local  names.  The  Appalachi- 
cola,  and  the  Appalachie  rivers,  yet  mark  their  origin,  as  does  the 
bay  of  Appalachie,  where  Narvaez  first  landed  in  1528.  The  map 
of  M.  G.  De  L'Isle,  in  1720,  shows  the  site  of  the  town  of  the  Appa- 
laches,  in  1540,  a  little  south  of  the  present  city  of  Mobile.  J 

In  Father  Charlevois's  map,  also,  in  A.  D.  1720,  republished  in 
English  in  1766,§  the  Appalachian  mountains  appear,  extending  to 
about  N.  lat.  35°,  which  again  is  the  northern  limit  of  Alabama,  as 
previously  adverted  to,  and  nearly  corresponding  with  the  north 
boundary  of  what  was  then  South  Carolina,  ceded  by  Prance  to  Great 
Britain  in  1763.  The  same  mountains  were  assigned  by  Father 
Hennepin  and  Mons.  La  Salle  as  the  boundary  of  Louisiana,  and 
were  so  considered  by  the  Spaniards  and  previously  by  the  French.|| 

»  Martin's  StatislicB  of  tbs  Coloniea  of  the  British  Braphe,  pp.  147— t6T. 

t  DaBcription  of  tha  Province  of  Cnrolana,  by  the  Spaniaj'da  caUod  Florida,  and  by  iho 
Frenoh  La  Loniainna.    By  Daniel  Cose,  of  New  Jareey,  1T22. 

t  Carte  dc  La  Louisitino,  car  Etnillanma  Se  L'Isle,  de  t'Academis  Eoycle  des  Sciences. 
Amstdrdtun,  MDCOXX. 

i  "A  map  of  the  British  Dominiaiis  in  North  Amerioa,  as  settled,  b;  the  Iieatv  of  Peace, 
1!63." 

I  Brack enridgs'a  Louisiana.     1814,  p.  26. 
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Mr,  Jefferson,  who  wrote  his  "Notes  on  Virginia,"  in  1781, 
[iscribes  the  origin  of  the  term  to  the  Indian  tribe  of  Appalachies, 
who  resided  on  Appaiachicola  river.  "Henco,"  he  observes,  "the 
mountains  giving  rise  to  that  river,  and  seen  from  its  various  parts, 
were  called  the  Appalachian  mountains ;  being,  in  fact,  the  end  or 
termination  only,  of  one  of  the  great  ridgea  passing  through  ihe  con- 
tinent. European  geographers,  however,  extended  the  same,  north- 
ward, as  far  as  the  mountains  extended ;  some  giving  it,  after  their 
separation  into  different  ridges,  to  the  Blue  Ridge,  others  to  the 
!North  Mountain,  others  to  the  Alleghany,  others  to  the  Laurel  Hidge ; 
as  may  be  seen  in  different  maps.  But  the  fact,  I  believe,  is,  that 
none  of  these  ridges  were  ever  known  by  that  name  to  the  inhabi- 
tants, either  native  or  emigrant,  but  as  they  saw  them  so  called  in 
European  maps."* 

In  the  authorities  we  have  cited,  we  thint  we  have  perceived  evi- 
dence of  the  actual  extent  and  limit  of  the  Appalachian  area:  but 
we  do  not  object  to  the  adoption  of  the  name,  on  a  far  wider  scale, 
if  it  can  be  advantageously  introduced.  We  desire  only  to  retain 
for  the  coal  range,  a  name  for  which  we  confess  we  entertain  great 
affection. 

Certain  of  our  American  archfeologists  do,  indeed,  go  a  little  fur- 
ther; they  are  so  impressed  with  the  fitness  and  comprehensiveness 
of  the  term,  that  the  New  Torb  Historical  Society  has  propounded, 
in  all  seriousness,  the  adoption  of  Allbshania  for  the  name  of  the 
whole  Union. t 

We  now  turn  to  more  direct  geological  considerations.  The  Ap- 
palachian system  as  contemplated  by  Darby  and  his  successors,  com- 
prises a  vast  series  of  parallel  ridges,  in  advance,  to  the  oast  and 
south-east,  of  our  Alleghany  region,  and  includes  not  only  the  hitu- 
minous  coal-field  of  the  latter,  but  nearly  every  known  American 
rock  formation,  from  the  new  red  sandstone  down  to  the  granite.  It 
comprehends  the  whole  carboniferous  group;  the  anthracite  basins 
of  Pennsylvania,  and  the  bituminous  coal-field  of  the  AUeghanies ; 
the  subjacent  Devonian  system ;  and,  beyond  this,  the  entire  Silurian 
series  and  palseozoic  rocks,  and  finally  the  primitive  group. 

In  physical  geography,  the  arrangement  is  wholly  unobjection- 
able : — as  applied  to  geology,  it  seems  to  be  too  indefinite,  and  sug- 
gests the  subdivision  of  its  members. 

The  distinguishing  geological  characteristics  of  the  Appalachian 
system  have  been  traced  by  the  Messrs.  Rogers,  with  a  masterly 
hand.J    Every  one  who  seeks  to  know  something  of  the  physical  to- 

»  Jeffepson's  Notas  on  Virginia,  p.  26.     irSi 

t  A  Report  of  the  Hiatoricol  Soolety  of  Hew  Joik,  datefl  Slat  Mnroh,  1S45,  oontains  the 
followiDg  resolution;  "That  the  name  at '  AUeghania'  be  reoommentled  as  the  beat,  consider- 
ing tbat  It  ia  deriTsd  from  the  grandest  and  moat  uaeful  natural  foature,  common  to  the 
"whole  country;  as  ctemiLl  tjpe  of  strength  and  nnloo ;  streteliing  &om  the  Gulf  of  Mexico 
to  the  great  lakes; — that  it  is  assoelated  idth  the  most  interesting  poriioua  of  our  histor;; 
anil  that^  In  udopling  it,  we  should  restore  to  the  land  one  of  the  primordial  titles  of  the 

t  On  the  Phjsieal  Structure  of  the  Appalachian  ohain.  Trans,  of  tho  Association  of 
American  tloologists.     Vol,  1.  p.  477.     1843. 
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pography  of  the  most  valuablQ  and  remarkable  portion  of  the  Ame- 
rican continent,  cannot  fail  to  derive  advantage  from  the  perusal  of 
this  lucid  exposition. 


THE   ALLEGHANY,   APPAL  A  C  JUAN,    OB,    END- 
LESS  MOUNTAIN   OOAL-PIELD, 

DEBORIBBD  ACOOEDING  TO  ITS  BIOHT  PROTIHOIAL  DIVISIOHS. 

This  magnificent  coal-fieM  traverses  eight  of  the  principal  states 
in  the  American  Union.  In  the  greater  part  of  these  states,  geolo- 
gical surveys  have  been  in  progress  for  a  number  of  years;  and  peri- 
odical or  preliminary  reports  have,  from  time  to  time,  been,  eubmitted 
to  the  legislatures  of  those  states  respectively,  by  the  surveyors.  In 
but  a  very  few  of  them,  however,  have  the  final  details  of  the  sur- 
vey; the  engraved  and  geologically  coloured  maps;  and  the  various 
essential  illustrations,  incidental  to  the  whole  work,  been  published. 
The  design,  therefore,  of  these  geological  investigations,  has  but  very 
partially  been  carried  out,  on  accoant  of  the  alleged  expense ;  a  fail- 
ure which  is  much  to  be  regretted.  We  may  add,  that  our  own 
labours  in  preparing  this  part  of  the  present  volume,  would  have 
been  greatly  curtailed,  had  those  geological  surveys  been  brought  to 
maturity. 


DIMENSIONS. 

The  greatest  length  of  the  entire  coal-field,  mea- 
suring along  its  centre,         -             -             -  750  miles. 
The  greatest  breadth,       -            .             -             -  ITS     " 
The  average  or  mean  breadth,     -             -             -  85    *' 

35y  the  computation  of  Professor  Mather,  the  area,  n  d    um 

hers,  is  50,000  square  miles.*    In  calculating  the  actual     ze    f  tb 
region,  we  have  comprised  within  its  limits  those  ro  ks  wh   h  by 
every  geologist,  are  associated  closely  with  the  coal ;  that       t    sa 
the  sandstones,  conglomerates,  shales ;  the  argillaee  u      lat      an  1 
occasionally  the  intercalated  limestones,  which  combin     t       ake  u] 
the  series  usually  called  the  coal  measures  or  carbon  f        s    t    t 
Erom  this  maximum  superficies,  we  have  made  no  dedu       n  f     a 
dental  areas,  occupied  by  inferior  formations ;  such,  f      nst  n         s 
are  brought  to  the  surface  by  one  or  several  anticlin  1     xea     We 

»  Sooond  Goologioil  Report  of  Otio,  p.  7.     1833. 
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have  reason  to  know  that  the  aggregate  of  these  interposed  a 
eonsiderahle.  Neither  have  we  made  allowances  for  the  i 
caaes  of  denudation ;  for  the  partial  removal  of  large  areas  of  coal 
strata ; — for  the  wide  and  deeply  indented  valleys ;  or  for  the  innu- 
merable ravines  -which  cut  away  the  productive  strata,  leaving  large 
unprofitable  areas.  It  is  unusual  to  enter  into  such  details ;  yet  if 
they  were  investigated  and  computed,  their  aggregate  would  bring 
down  the  result  of  the  available  or  productive  areas  to  an  unexpected 
degree.  We  know  of  vast  bodies  of  so-called  coal  lands,  within  this 
field,  that  have  scarcely  the  tenth  acre  really  productive  in  that  com- 
bustible, through  a  combination  of  the  circumstances  just  alluded 
to.  Our  estimate  of  the  Alleghany  coal-field  is,  for  this  reason,  aa 
extreme  one,  yet  we  believe  it  is  strictly  correct  as  to  the  general 
superficies. 

Taking,  therefore,  for  our  principle  of  admeasurements,  the  areas 
in  question  in  their  most  enlarged  sense,-— the  gross  rather  than  the 
net  returns,  if  we  may  so  apeak, — we  find  the  areas  of  the  provincial 
divisions  of  the  Alleghany  bituminous  coal-field,  to  be  as  follows,  in 
rouud  numbers : 


states. 

Area  of  the 
whole  State. 

Area  of  Bit's 
Cool  Strata 

McOnllooh. 

therein. 

Sqmre  Mike 

Sqaare  Miles. 

Note.— The  older  returns  of  the 

I. 

Alabama, .    .    . 

5i,rro 

4,300® 

rospeofJTe  areas  of  the  States  give 

II. 

Georgia,    . 

58,00(1 

larger  reanlts  than  thoee  published 

IIL 

TBimGsseo 

45;000 

4,300 

bj  S.  A,  Mitohell,  in  183G,  anfl  sub- 

IV. 

Kentuoky, 

40,6t)0 

8,000 

BeqnenUy,    These  returns,  there- 

V. 

Virginia,  . 

u'fiOO 

21,000 

VI. 

Mavylaad. 

13,950 

seven  States  in  the  adjoining  eo- 

vn. 

Ohio,    .    . 

lumn,  350,449  square  miles,  instead 

vin. 

PennBylTania,    . 

4r,000 

15,000 

of  384,030  square  miles;  the  former 
boine  probably  the  more  aBonrale. 

Total,.    .     . 

364,820 

85,300 

Since  completing  this  computation,  we  have  observed  that  Prof. 
H.  D.  Rogersf  has  calculated  that  the  superficial  area  of  the 
Alleghany  coal-field  "upon  a  moderate  estimate,  amounts  to  sixty- 
three  thousand  square  miles."! 

Were  we  to  make  the  deductions  for  unproductive  areas,  for 
erosions  of  strata,  and  for  such  coal-beds  as  are  never  likely  to  be 
reached  by  the  miner,  it  would  perhaps  be  a  liberal  estimate  to  rate 
the  workable  area  of  the  whole  at  forty  thousand  square  miles. 

*>  Prof.  Tnomoy  says,  that  tbe  prodaotive  coal  jneasni'os  of  Alabama  are  known  to  occupy 
an' area  of  5,300  square  miles,  eiclndiag  the  eounties  of  De  Kalb,  Morgan,  and  Lanrenoe, 
and  the  re^on  nortli  of  Tennessee  riyer,  "beoanse  they  baye  not  yet  been  sufficiently  ex- 
plored to  ascertain  whether  they  belong  to  the  produotiTe  carboniferous  rooks." — 1860. 

+  Trans.  Aasoe.  American  Qeologista  and  Naturalists,  Vol.  I.  p.  438. 

i  In  a  recent  outline  of  the  Seology  of  tbe  Globe,  by  Prof.  Hitohcoek,  he  states  that  the 
great  Apalachian  eoal-fleld  extending  from  New  York  to  Alabama  is  720  miles  in  length, 
and  eoyers  100,000  square  miles. 
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Even  on  this  principle,  we  have  here  in  thia  field,  no  less  than 
25,600,000  acres  of  productive  coal:  an  enormous  aggregate,  of 
whose  ultimate  value  no  present  estimate  can  be  formed — no  array 
of  figures  or  of  words  can  adequately  portray. 

It  is  beyond  the  scope  of  human  vision  to  contemplate,  in  our 
day,  the  results  associated  with  these  millions — the  industrial  facili- 
ties, the  wealth,  and  power,  and  influence  at  home  and  abroad, 
which  they  must  inevitably  confer  upon  the  future  inhabitants  of  tb,e 
country. 


LOUISIANA. 

It  has  been  very  recently  announced  in  the  south,  that  bituminous 
coal  has  been  discovered  in  situ  on  the  Iberville  river,  and  in  suffi- 
cient quantity  to  supply  the  ordinary  demand  for  coal  in  this  part  of 
the  country.  Should  the  report  prove  correct,  of  which  we  entertain 
some  doubts,  the  existence  of  the  coal  formation,  or  an  insulated  por- 
tion of  it,  prolonged  in  the  range  of  the  main  coal-field  of  the  United 
States,  to  a  point  so  near  the  G-ulf  of  Mexico,  is  not  alone  a  highly 
interesting  geological  fact,  but  a  very  important  one  as  regards  the 
coal  statistics  and  the  mineral  resources  of  tha  southern  portion  of 
this  country. 

Another  report  [1847]  is  of  a  species  of  coal,  found,  it  is  said,  on 
the  shores  of  Lake  Bistineau,  on  Bed  river,  and  which  is  proved  to 
be  adapted  for  the  forge  or  grate.  This  lake  is  bordered  by  a  sand- 
atone,  over  which  fossils  are  described  to  be  deposited,  and  fossil 
wood :  tertiary  lignite  ? 

Again,  another  announcement  [184T]  is  of  coal  at  Lake  Borgne, 
below  Lake  Pontchartrain  ;  probably  carbonised  wood. 

The  bulk  of  the  coal  which  is  consumed  along  the  southern  shores 
of  Louisiana  and  Alabama,  is  not  derived  from  resources  existing 
within  the  latter  state,  but  has  descended  from  remote  places  high 
up  the  Mississippi  and  the  Ohio  rivers,  or  by  the  circuitous  naviga- 
tion of  the  Tennessee,  the  Cumberland,  and  other  rivers,  which 
originate  to  the  northward  of  Alabama. 

For  want  of  railroad  and  canal  facilities  for  transportation  to  the 
south,  the  exports  of  north  Alabama,  amounting  to  about  one-fourth 
the  products  of  the  state,  are  now  transported  along  the  rivers  we 
have  mentioned,  to  New  Orleans,  a  distance  of  from  fifteen  hundred 
to  seventeen  hundred  miles.* 

The  bituminous  coal  which  arrives  at  New  Orleans  and  Mobile,  is 

-  Report  on  the  Alaiama,  Florida,  and  Georgia  Eailroad. — -CaiupbeJl, 
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sold  Ly  a  local  measure  called  a  barrel,  and  not  by  the  ton  weight, 
or  by  the  bvishel  or  tho  chaldron,  as  in  other  parts  of  the  United 
States.  Thirteen  of  these  barrels  are  estimated  to  be  eqnivaleat  to 
one  ton. 

In  a  table  showing  the  receipt  of  the  principal  articles  from  the 
interior,  during  the  year  ending  August,  1852,  with  their  estimated 
average  and  total  value. 

Western  coal, 

The  following  statement  from  the  local  commercial  returns,  exhibits 
tho  number  of  barrels,  of  irestern  bituminous  coal,  sold  in  the  port 
of  New  Orleans,  annually ;  the  fiscal  year  commencing  on  the  first  of 
September.  The  prices  are  very  fluctuating:  we  have  seen  coal 
quoted  as  low  as  75  cents,  and  as  high  as  $1  25  per  barrel :  the  ave- 
rage is  not  far  from  80  cents ;  average  for  1847,  is  75  cents  per  bar- 
rel; 1853,  $1  50  per  barrel.  The  increased  demand  is  very  great 
of  late  years,  as  seen  in  the  table  below. 


Years. 

Barrels. 

Years. 

Barrels. 

Yeai's. 

Barrels. 

Years. 

Barrels. 

1830 
1S32 

1330 

dft,800 

3S,328 

183S 

ISil 
1S42 

90,220 
90,915 
121,333 

1843 
1S44 
1945 
1846 

255, 5B8 
22J,788 
231,600 
262,800 

184!- 

356,50(1 

We  add  here,  from  a  late  report  of  Colonel  Albert,  of  the  United 
States  Topographical  Engineers,  a  few  notes  on  the  internal  com- 
merce of  New  Orleans,  in  1846. 

Value  of  commerce  of  western  rivers  with  New  Orleans,   $9,737,354 
Exports  and  imports  of  New  Orleans,  in  1842,  officially,    50,566,903 
"  "  "  "  1846,        "         62,206,719 

Natural  internal  water-courses  in  communication  with 

New  Orleans, — miles,  -----  16,674 

Population  of  internal  water-courses  in  communication 

with  New  Orleans, — persons,     -         -         -         -     8,877,456 
Erom  the  Custom  House  entries  for  the  whole  year  ending  June 
30th,  1851,  the  number  of  vessels  arriving  from  sea  to  the  port  of 
New  Orleans,  were  2266 — tonnage,  910,855. 

Included  in  the  arrivals  are  412  foreign  vessels  from  foreign  ports, 
with  a  total  measurement  of  185,386  tons. 

Oommeree  of  New  Orleans,  1851-1852. 

The  value  of  products  received  from  the  interior  since  1st  Sept. 
1851,  is  8108,051,708  against  $106,924,083  last  year,  1852. 

The  value  of  the  exports  of  American  produce  for  tho  year  ending 
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June  ZOih,  1851,  according  to  the   Custom   House   records,   was 
4^76,344,569  against  $81,216,925  last  year." 


I.  7VLAEAMA   DIVISION. 

BITUMINOUS  COAL  AEBA,   4300   SQUARE   MILES. 

The  fossil  coal  plants  of  Alabama,  were,  subsequently  to  the  date 
of  Mr.  Lyell's  paper,  submitted  by  him  to  the  inspection  of  Mr.  Bun- 
bury,  ■who  identified  several  of  these  vegetable  remains  with  well 
known  European  fossils.  Out  of  sixteen  species  thus  examined,  one 
half  agreed  with  the  plants  of  the  old  carboniferous  formation  in 
Europe,  and  the  rest  belong  to  genera  which  are  common  in  the 
English  coal  measures.  Thus,  at  the  distance  of  nearly  five  thousand 
miles,  [the  broad  Atlantic  now  interTening],  we  observe  a  new  proof 
of  the  wiile  extension  of  a  uniform  flora  in  the  carboniferous 
period-t 

The  manufacture  of  Iron  is  steadily  increasing  in  Alabama.  Vast 
quantities  of  ore  occur  in  Tuscaloosa  county. 

COAL-EIELD     OF    TUSCALOOSA. 

Under  this  title  Mr.  C.  Lyell  has  described  the  southern  part  of 
the  Alleghany  coal-field. J  We  derive  the  following  extract  from 
that  account  as  published  in  Silliman's  Journal. 

The  city  of  Mobile  is  supplied  with  bituminous  coal  for  fuel  and 
gas,  chiefly  from  this  coal-field,  by  means  of  the  Tombecbee  river  ; 
a  navigation  of  more  than  three  hundred  and  fifty  ihiles.  M.  Lyeil, 
had  at  first  suspected  from  various  circumstances,  that  this  deposit 
might  be  related  to  the  Richmond  coal  in  Virginia,  which  has  been 
shown  to  be  of  newer  date  than  that  of  the  Alleghany  range.  This 
impression  was,  however,  entirely  removed  on  inspection  of  the  dis- 
trict in  question. 

The  coal  seams  are  worked  in  open  quarries,  where  the  outcrops 
of  several  seams  are  dug  successfully,  the  quality  being  good.  They 
are  covered  with  beds  of  the  ordinary  black,  carbonaceous  shale ;  full 
of  impressions  of  more  than  one  species  of  ^alamite  ;  with  Pecopteris 
and  Neuropteris,  Sigillaria  and  Lepidodendron,  and  occasionally 
StigmarJa.  The  perfect  identity  of  these  coal  plants  with  those  of 
Europe,  of  Ohio  and  Pennsylvania,  was  recognized.      They  also  dif- 

*  De  Bow's  Keview. 

f  Proceeding!  of  fhe  Qeol.  Soe.  August  1,  IS4B. 

i  Sillimim's  Journal,  May,  1S46, 
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fered  essentially  from  the  vegetable  remains  that  are  most  ahuiidant 
and  characteristic  in  the  newer  coal-field  of  Richmond. 

The  strike  of  these  coal  beds  of  Alabama,  on  the  Warrior  river, 
and  to  the  eastward,  is  north-east  and  south-west ;  agreeing  with  the 
general  direction  of  the  Alleghany  mountains,  of  which  they  are, 
geologically  speaking,  a  southern  prolongation,  and  are  bent  into 
anticlinal  and  synclinal  ridges,  similar  to  those  of  the  Alleghanies. 

The  carboniferous  strata  here  appear  to  come  into  direct  contact 
with  the  cretaceous  rocks.  The  productive  coal  measure  seen  by  Mr. 
Lyell  on  his  tour,  consisted  of  the  usual  sandstones,  shales,  and  clays, 
with  seams  of  coal ;  the  thickest  seen  by  him  being  about  four  feet ; 
bat  a  ten  foot  seam  has  been  discovered  further  to  the  north  than  the 
localities  he  visited.  This  carboniferous  formation  is  many  hundred 
■feet  thick;  succeeded  by  a  great  series  of  gritstones;  and  thence 
passes  downward  into  thinly  laminated  sandstones  and  dark  slates. 

Under  this  carboniferous  group  lies  a  limestone  formation,  with 
much  intei-mixed  chert  and  hornstone.  In  the  pure  limestone,  which 
is  fetid,  no  fossils  occur ;  but  in  some  of  the  associated  siliceous  beds, 
fossils  abound,  apparently  those  of  the  mountain  limestone.  Through- 
out the  entire  range  of  the  inferior  limestone,  occurs  an  enormous 
mass  of  brown  hematite.  "!From  the  accessibility  and  richness  of 
this  ore,  its  proximity  to  the  coal-field,  and  to  the  nayigation  of  the 
Tombechee  river,  I  can  hardly  doubt  that,  like  the  coal  itself,  it  is 
destined,  at  no  distant  day,  to  be  a  source  of  great  mineral  wealth  to 
Alabama," 

Mr.  Lyell  adds,  that  the  fossil  plants  of  Alabama,  situate  in  lati- 
tude 33°  10'  north,  form  a  subject  of  peculiar  interest;  being  appa- 
rently the  extreme  southern  limit  to  which  the  peculiai'  vegetation  of 
the  ancient  carboniferous  era  has  yet  been  traced,  whether  on  the 
western  or  the  eastern  side  of  the  Atiantic. 

On  this  point,  however,  we  believe  we  shall  be  able  to  show  an  ex- 
tension of  the  true  coal  formation  much  lower  south  than  the  Tusca- 
loosa coal,  at  33°  10'.  Coal  and  anthracite  are  reported  at  a  number 
of  points  in  Texas,  stretching  in  a  southwest  direction  across  the 
headwaters  of  the  Trinity,  the  Erasaos,  the  Colorado,  and  other  rivers 
which  empty  into  the  Gulf  of  Mesico,  and  coal  even  crosses  the  Eio 
Grande  into  Mexico,  below  the  latitude  of  28°.  More  than  this,  we 
know  that  coal  is  worked  at  Guerrero,  on  the  river  Salado,  for  the 
use  of  the  American  steamers  on  the  Rio  Grande,  in  N.  latitude  27° 
—being  six  degrees  lower  than  Mr,  Lyell's  extreme  southern  limit. 

The  first  Biennial  Report  of  Professor  Tuomey,  Tuscaloosa,  1850, 
enables  us  to  give  by  permission  the  following  valuable  details,  as 
well  as  the  accompanying  map,  which  we  have  adapted  from  his  geo- 
logical map  of  the  State. 

These  coal  fields  extend  from  the  northeast  part  of  the  State  in  a 
southwest  direction,  becoming  much  wider  in  their  course.  The  coal 
rests  upon  a  '  millstone  grit'  of  quartzose  conglomerate,  and  white 
siliceous  sandstones,  and  with  them,  lies  unconformably  upon  the 
Silurian  rocks.     Towards  the  south,  the  carboniferous  limestone  and 
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a,  snperimpoaed  eantlstone  resembling  the  millstone  grifc,  are  inter- 
posed. "The  carboniferous  rocks  arc  either  horiaontal,  or  inclined 
at  a  very  small  angle,  while  the  Silurian  rocks  are  always  either  ver- 
tical, or  dipping  at  an  angle  which  is  seldom  less  than  40°." 

The  coal  measures  are  composed  of  various  beds  of  coal,  shale,  and 
conglomerates,  capping  the  mountains  of  the  northeast  (mostly  north 
of  the  Tennessee  rirer)  in  scattered  patches.  The  coal  does  not  repose 
in  basins,  but  in  long  depressions  corresponding  with  the  general 
northeast  and  southwest  axis  of  the  formations.  The  Cahawba  and 
Coosa  fields  dip  south  of  east,  whilst  towards  the  Warrior  river  it  is 
in  the  opposite  direction. 

The  follow  g  sect  on  (  m  tt  ng  the  leta  Is  ot  the  \  alley  limestones) 
ex]  1  ts  the  Warr       coal  field  on  the  left  and  that  of  the  Cahawba 
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27  Coo  I  oalfiel  H  es  along  the  Coosa  r  vei  several  tributaries 
of  nhich  t  a  e  se  t  Tl  e  coal  is  gool  and  free  fiom  slate.  Mr. 
Tuomey  mentions  two  beds,  each  five  feet  cleai  coal."  It  has  been 
taken  down  the  Coosa  and  sold  at  forty  cents  a  bushel  at  Montgomei'j ; 
and  it  is  within  a  convenient  distance  from  iron  ore  and  limestone. 

Tha  Oahawha  coal-field  is  considered  a  prolongation  of  the  pre- 
ceding. It  contains  coal  of  good  quality,  and  strata  from  six  to  ten 
feet  thick  are  mentioned.  Two  of  the  latter  are  worked.  In  con- 
nection with  this  field  Professor  Tuomey  mentions  a  bed  of  argillace- 
ous sandstone  with  marine  fossils,  which  "prove  very  clearly  that  the 
waters  of  the  ocean  once  rolled  over  the  beds  of  coal  on  the  Cahawba." 

The  Warrior  coal-field  disappears  at  its  southern  extremity  under 
the  tertiary  beds  of  Tuscaloosa,  where  coal  is  mined  for  the  use  of 
the  place.  The  dip  is  very  slight  throughout  this  field,  which  brings 
the  coal  to  the  surface  in  many  places  by  denudation.  The  coal  is 
taken  from  the  seams  exposed  along  the  water-courses,  or  from  the 
bottom,  when  a  stratum  has  occurred  hard  enough  to  resist  the  action 
of  the  stream. 

"I  witnessed  here  the  novel  process  in  the  art  of  mining,  namely, 
diving  for  coal.  A  fiat  boat  is  moored  parallel  with  the  joints,  and 
near  the  edge  of  the  coal;  long  wedge-shaped  crow-bars  are  driven 
into  the  seams  by  means  of  mauls  manoeuvred  by  the  men  in  the  boat. 
When  a  ledge  of  about  two  feet  is  loosened  in  this  way  across  the 
seam,  the  men  take  the  water,  and  dive  two  or  three  together,  accord- 
ing to  the  size  of  the  masses  to  be  brought  up,  and  lift  the  coal  bodily 
to  the  surface,  and  place  it  in  the  boat.  As  an  improvement  on  this 
simple  process,  a  crane  is  rigged  on  the  boat,  and  a  chain  slipped 
round  the  blocks  of  coal,  raises  them  into  the  boat.     I  have  seen,  in 
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this  manner,  masses  raised,  that  weighed  800  or  1000  pounds.  Tlie 
coal  thus  raised  is  free  from  all  shale  and  other  impurities,  for  as  the 
coal  parts  along  the  bands  of  shale,  the  latter  are  left  behind.  Not- 
withstanding the  primitive  appearance  of  this  naethod  of  raising  coal, 
it  is,  nevertheless,  under  favourable  circumstanceSj  and  where  the 
water  is  not  too  deep,  one  of  the  cheapest  modes  in  practice,  and 
with  the  addition  of  a  diving  dress,  I  am  inclined  to  think  that  in  no 
other  way  could  coal  be  raised  at  an  expense  so  moderate."* 

Mulberry  Fork  coal  in  Walker  county.  "A  very  romarlcahle 
change  takes  place  in  the  character  of  the  coal  on  this  branch  of  the 
"Warrior;  it  becomes  very  much  cleaner  and  harder;  although  it 
breaks  up  into  small  pieces,  it  rarely  produces  much  slack;  and  as  it 
comes  from  the  bed,  it  resembles  screened  coal.  The  horizontal  part- 
ings of  the  seams  often  exhibits  casts  of  plants  that  give  a  dull  lustre 
to  the  coal,  which  makes  it  appear  almost  slaty.  This,  of  all  the  coal 
in  the  State,  will  best  bear  transportation,  on  account  of  its  superior 
hardness,  "t 

The  introduction  of  coal  for  economic  purposes  in  Mobile  was  at- 
tended with  as  many  difficulties  arising  from  prejudice,  as  that  of 
anthracite  in  Phdadelphia;  and  notwithstanding  the  importance  of 
this  branch  of  industry,  it  can  hardly  be  considered  as  established. 
In  1849,  there  were  about  200  persons  engaged  in  the  business  during 
August,  September,  and  October,  (when  the  water  was  low,)  and  but 
three  mines  were  worked  below  the  surface  of  the  earth.  The  editor, 
whilst  travelling  in  Alabama,  in  1852,  found  that  large  tracts  of  the 
coal  formation  remain  as  public  land,  and  can  be  taken  up  at  the 
usual  government  price.  They  hove  been  neglected  principally 
because  the  best  beds  require  capital  to  open  them  properly,  and 
because  the  transportation  depends  upon  the  river  navigation.  The 
time  must  come  when  Mobile  will  be  the  centre  of  a  great  coal  trade 
on  the  Gulf  of  Mexico. 
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11.  GEOfiGIA    DIVISION. 

Wb  possess  no  details  of  this  small  angle  of  the  coal  formation.  It 
probably  doea  not  comprise  more  than  one  hundrefl  and  fifty  square 
miles  of  bituminous  coal  area,  and  was,  until  a  few  years  back,  owned 
by  the  Cherokces. 


III.    TESNESSEE    DIVISION. 

This  part  of  the  Alleghany  range,  occupies  an  area  of  4,300  square 
miles,  the  greater  part  of  which  consists  of  the  elevated  local  group 
known  as  the  Cumberland  mountains. 

The  geological  survey  of  this  State  haa,  during  many  years,  been 
confided  to  the  charge  of  Professor  Troost,  who  has  communicated 
to  the  General  Assembly  of  Tennessee,  a  series  of  eight  periodical 
reports,  between  the  years  1831  and  1846.  Those  which  more  espe- 
cially refer  to  the  coal  region,  are  the  third,  dated  October,  1835, 
and  the  eighth,  dated  in  Norember,  1845,  but  they  contain  very  few 
practical  and  economical  details  respecting  mineral  coal. 

It  is  understood  that  West  Tennessee  has  received  some  investiga- 
tion from  Dr.  D.  D.  Owen,  and  that  the  Messrs.  Rogers  have  made 
some  reconnoissances  in  East  Tennessee;  but  as  none  of  these  have, 
we  believe,  been  published,  we  are  precluded  from  the  advantage  of 
citing  the  geological  results  ascertained  by  those  indefatigable  inves- 
tigators. 

From  the  maps  which  accompany  the  State  annual  reports,  we 
perceive  that  the  boundaries  of  the  coal  formation  are  singularly 
irregular;  occasioned  by  the  numerous  projecting  spurs  of  the  Cum- 
berland mountains,  forming  alternate  bays  and  promontories,  on 
their  western  flank.  These  maps  are  exceedingly  coarsely  executed, 
and  do  not  afford  the  details  we  could  have  desired.  We  are  unable 
to  collect  much  statistical  information  from  the  published  reports  and 
maps,  respecting  the  number  or  thickness  of  the  several  coal  seams 
in  this  section  of  the  great  coal-field.  In  the  first  report  they  are 
somewhat  vaguely  alluded  to  as  "  several  outcrops  of  horizontal  strata 
of  great  extent."  In  no  instance,  in  that  report,  are  the  respective 
thicknesses  of  coal  beds  recorded;  nor  can  wo  form  any  opinion  of 
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the  amount  of  the  production  or  consumption  of  coal,  witliin  tlie  dis- 
trict. The  quality  of  this  coal  is,  however,  spoken  of  as  excellent. 
Analyses  of  two  specimens  are  furnished  by  the  geologist,  whence  it 
appears  that  the  coal  here  approaches  in  character  to  the  semi-bitu- 
minous variety  in  Pennsylvania  and  South  Wales,  and  that  it  pos- 
sesses only  from  14  to  17  per  cent,  of  volatile  matter.* 

The  following  section  we  have  compiled  from  data  furnished  by 
Professor  Troost; 


Sootion  of  tlie  Tennessoi!  Coal- Field,  across  tlit  Cuiuljetland  Monntnins. 


b  b  Cherty  Stindetone,  with  Iron  Ore. 

0  e  BUnminons  Shsle. 

dd  Mountain  Limastone — Oolitic  abov 


/      Upper  Silurian  rocks,  probably  brokeo  by  p:ira]lel  uses. 

It  is  evident  that  much  remains  to  bo  done  in  Tennessee,  in  the 
way  of  geological  elucidation,  and  the  dovciopment  of  the  coal  and 
iron  of  the  state.  We  believe,  however,  that  very  little  progress  has 
yet  been  made  in  coal  operations,  or  in  any  branch  of  mining  indus- 
try, and,  consequently,  that  opportunities  for  examination  in  so  wild 
a  region,  were  rarely  afforded  to  the  geologist.  He  observes,  that 
the  deposits  of  coal  in  southern  and  central  Tennessee,  are  evidently 
of  great  extent,  and  are,  as  yet,  only  partially  brought  to  light ; 
while  those  that  are  best  known  are  only  slightly  penetrated.  Most 
of  them,  in  fact,  have  done  nothing  further  than  merely  to  furnish 
the  fuel  for  the  blacksmiths  of  the  surrounding  country. 

Notices  of  a  great  many  coal  seams  appear  in  the  eighth  report ; 
but  the  continuity  of  these  has  been  so  little  made  out,  that  there 
are,  at  present,  no  means  of  determining  their  number  and  continuity, 
so  as  to  be  able  to  recognize  them  in  other  parts  of  the  region.  The 
geologist  enumerates  several  beds,  of  two  feet,  three  feet,  and  four 
feet,  m  thickness;  one  of  six  feet,  another  of  eight  feet;  one  of 
twelve,  and  a  large  one  of  twenty  feet.  These  are  all  described  as 
good  coal,  with  various  qualities  and  adaptations. 

The  reporter  concludes  with  the  observation,  that  there  exists  an 
inexhaustible  treasure  of  this  combustible ;  which,  if  once  the  means 
of  transportation  are  established,  by  a  railroad,  will  make  Middle 
Tennessee  entirely  independent  of  the  uncertain  water  communica- 

«  Seo  the  Tttliks  of  Analysis  at  tbo  end  of  this  work. 
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tioa  whicli  ia  generally  unavailable  here  during  the  summer  season, 
and  may  be  the  means  of  transforming  this  portion  of  the  state  into 
a  manufacturing  country.* 

In  the  vicinity  of  the  Cumberland  mountains  a  considerable  quan- 
tity of  coal  ia  consumed  in  the  iron  works.  Some  is  also  transported 
to  distant  iron  works,  and  another  portion  descends  the  Tennessee 
and  Cumberland  rivers,  and  thence,  circuitously,  by  the  Mississippi 
to  New  Orleans  and  the  intervening  towns,  and  even  to  Mobile.  At 
the  Dover  iron  establishment  in  Cocke  county,  East  Tennessee,  the 
proprietors  bring  from  the  coal  region  a  hundred  thousand  bushels 
per  annum. 

According  to  the  third  report  of  the  state  geologist,  this  coal  is 
shipped  from  various  points,  but  particularly  from  near  Kingston ; 
from  whence  it  passes  down  the  Tennessee  river  more  than  six  hun- 
dred miles  to  the  Ohio,  and  thence,  more  than  a  thousand  miles  fur- 
ther, to  New  Orleans;  making  a  voyage  of  no  less  than  seventeen 
hundred  miles  of  inland  navigation,!  TProm  the  western  margin  of 
the  Tennessee  coal-fiold,  a  certain  quantity  of  coal  is  sent  down  the 
Cumberland  river,  nearly  an  equal  distance,  to  its  place  of  destina- 
tion.J 

Tn  the  eighth  annual  report,  Dr.  Troost  states  that,  in  1845,  only 
a  few  loaded  boats  descended  the  Tennessee  river,  some  of  which 
reached  New  Orleans ;  but  as  that  city  is  now  much  more  conveni- 
ently supplied  from  the  Ohio  river,  although  quite  as  long  a  voyage, 
he  thinks  it  doubtful  as  to  the  future  descent  of  the  Mississippi  river 
for  Tennessee  coals.  There  is  a  project  under  consideration,  and 
urged  by  the  state  geologist,  for  making  a  rail-road  from  the  southern 
border  of  Tennessee,  near  the  Georgia  line,  across  the  coal  fields  of 
the  Cumberland  mountains,  to  Nashville;  a  measure  which  would 
greatly  favour  the  interests  of  a  large  area  of  coal  land. 


rRODUCTION. 

We  will  not  quote  the  congressional  return  of  bituminous  eoal 
mined  in  this  state,  in  1840,  because  it  is  obviously  incorrect.  The 
report  of  the  Secretary  of  the  Treasury,  on  the  domestic  products 
of  the  United  States,  of  the  6th  January,  1845,  is  still  less  entitled 
to  credit ;  being  yet  more  meagre  and  incomplete  than  the  other. 

Like  the  other  coal-iields  of  this  country,  that  of  Tennessee  has 
contributed  very  little  of  the  ore  from  which  iron  is  smelted.  This 
is  owing,  probably ,"not  SO  much  to  the  absolute  deficiency  of  the 
argillaceous  carbonate  of  iron  which  usually  accompanies  the  eoal 
measures,  but  to  the  greater  abundance,  if  not  to  the  superior  quality, 
of  various  other  kinds  of  iron  ore,  which  are  distributed  throughout 
the  country.     Those  employed  in  the  furnaces  of  Tennessee  are  the 

-  Eigiith  Geulogioal  Report  of  Tennessee,  p.  15. 

t  Tliird  Report  to  the  LegUlntnre  of  Tennessee,  by  Gerard  Troost,  M.  D.,  184(1,  p,  4. 

:f  Report  on  the  Alabama,  Florida,  and  Georgia  Railroad,  1838,  p.  n. 
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"Red  Oxide,"  and  tbe  various  "Haematites,"  and  lire 
being  smelted  by  the  aid  of  charcoal,  produce  an  iro: 
quality. 


NORTH    CAROLIx^^A. 

We  have  no  authentic  knowledge  of  the  bituminous  coal  in  thia 
state,  but  anthracite  to  a  very  small  amount  is  raised  here.  Tlie 
return  to  Congress  in  1840,  on  which,  by  the  by,  little  reliance  cau 
be  placed,  shows  only  fifty  tons  in  that  year,  and  seventy-five  bushels 
of  bituminous  coal. 

Bituminous  coal  occupies  a  detached  basin  on  the  borders  of  the 
Eoanoke,  and  near  the  state  line  adjoining  to  Virginia,  in  Eocking- 
ham  county. 

Another  small  basin  is  situated  in  Chatham  county,  in  the  centre 
of  this  state,  ten  miles  south  of  Pittsborough.  This  bituminous  coal 
is  described  as  occupying  a  thin  bed,  and  at  present  is  not  worked  to 
advantage. 

Other  insulated  patches  of  coal  are  stated  to  exist  in  the  same 
range,  but,  to  the  present  time,  little  or  no  advantage  has  been  taken 
of  the  presence  of  this  invaluable  mineral  combustible  in  various  dis- 
tricts of  this  state. 

The  coal  of  Chatham  county,  on  the  Cape  Pear  River,  can  be  con- 
veyed down  that  river  in  vessels  of  from  150  to  200  tons  burden : 
and  from  below  the  coal-bed,  30  or  40  miles  in  barges,  said  to  be  free 
from  sulphur — some  beds  have  been  partially  explored. 

April  22nd,  1854.  We  are  indebted  for  the  following  valuable 
information  on  the  Coal  formations  of  N.  Carolina,  to  the  politeness 
of  Professor  E.  Emmons,  of  Albany,  who  has  recently  made  a  geo- 
logical examination  of  this  State. 

"The  coal  rocks  of  North  Carolina  lie  in  two  separate  troughs. 
Those  which  constitute  the  Deep  River  coal  rocks,  begin  about  six 
miles  south-east  of  Oxford,  in  Granville  county,  and  passing  south- 
westwardly  to  Deep  River,  thence  onward  nearly  in  the  same  direc- 
tion to  South  Carolina,  crossing  the  Pee- Dee  three-quarters  of  a  mile 
south  of  the  mouth  of  Rocky  River.  The  width  of  the  rocks  belong- 
ing to  this  series,  varies  from  four  or  five  miles  to  eighteen.  The 
greatest  width  which  they  attain  is  upon  Deep  River;  and  the  least 
just  south  of  Oxford,  in  Granville  county,  where  the  formation  ter- 
minates in  a  point.  No  coal  however  has  been  discovered  north-east 
of  Haywood,  where  the  formation  crosses  the  river  for  the  last  time 
in  its  progress  northwards.     The  other  trough  containing  coal  and 
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t;oal  roots,  lies  upon  Dan  river,  and  extends  from  the  Virginian  line 
near  Leakeville,  to  Germantown,  a  distance  of  thirty  miles.  It  ex- 
tends into  Virginia  also,  and  I  am  informed  coal  has  been  found  on 
the  Virginia  side. 

'*  The  Deep  river  coal  formation  is  divided  very  naturally  into  five 
parts.  1.  A  conglomerate,  at  the  bottom  sixty  or  seventy  feet  thick. 
2.  A  red  sandstone  (free  stone)  both  coarse  and  fine,  alternating 
with  soft  marly  and  mottled  sandstone,  which  may  be  estimated  at 
about  3000  feet  in  thickness.  3.  Black  and  green  slates  and  shales, 
alternating  with  gray  fossiliferous  sandstones,  at  least  1000  feet 
ihick.  4.  Drab  coloured  shale  and  sandstones,  which  contain  some 
Fait.  5.  Red  conglomerates,  shales,  and  both  green  or  red,  and 
mottled  with  green,  some  2  or  3000  feet  thick.  The  coal  is  confined 
to  the  3rd  division  of  the  series,  or  to  that  which  is  characterized  by 
the  presence  of  black  bitnminous  shales.  The  number  of  seams  of 
coal  is  not  satisfactorily  determined.  Five  seams  are  known  in  im- 
mediate relation  to  the  thickest  mass  of  black  coal  alate,  the  latter 
of  which  is  about  600  feet  thick ;  this  upper  seam  is  just  below  the 
middle  of  this  slate.  It  was  struck  in  boiing  at  Egypt,  on  Deep 
i-iver,  at  a  depth  of  360  feet.  The  seam  was  five  feet  thick.  In  the 
same  slate,  about  two  miles  to  the  north-east,  at  a  place  known  as 
Farnville,  the  thickness  of  the  coal  seam  is  about  six  and  a  half  or 
seven  feet  thick,  with  about  ten  inches  of  slate,  which  divides  it  at 
the  out-crop  into  two  seams.  Following  the  out-crop  of  the  slates 
south-west,  along  Deep  river,  the  coal  either  appears  at  the  surface 
at  several  points,  or  has  been  discovered  by  sinking  pits.  Coal  has 
been  discovered  for  about  twenty  miles  on  a  northern  out-crop,  and 
the  indications  seem  to  warrant  the  expectation  that  it  will  yet  be 
discovered  both  to  the  north-east  and  south-west,  or  as  far  as  the 
black  bituminous  slates  extend.  Measures  are  now  being  taken  to 
test  the  validity  of  this  expectation.  The  coal  is  usually  bituminous 
and  of  excellent  quality,  having  a  clean  fracture,  and  comparatively 
free  from  smut.  It  kindles  readily  and  burns  with  a  bright  flame, 
becomes  adherent,  and  furnishes  a  strong  heat.  It  is  also  at  most  of 
the  pits  which  have  been  sunk,  free  from  sulphuret  of  iron. 

"  The  coal  is  not,  however,  all  bituminous.  Anthracite  seams  occur 
at  two  localities,  but  seem  to  be  local  and  to  occupy  an  inferior  posi- 
tion, or  near  the  junction  of  the  slates  with  the  inferior  sandstones. 
The  questions  relative  to  these  anthracite  seams  are  not  as  yet  fully 
settled.  No  coal  has  as  yet  been  sent  to  market,  excepting  a  few 
tons,  to  test  its  value.  It  is,  however,  so  highly  esteemed  by  smiths 
in  Fajetteville,  that  it  readily  sells  for  forty  cents  per  bushel,  and  for 
economy,  it  is  regarded  as  cheaper  than  charcoal  at  five  cents  per 
bushel — 2000  tons  will  soon  be  sent  to  New  York,  prior  to  the  com- 
pletion of  the  improvements  upon  Deep  river.  The  coal  seams  are 
accompanied  with  seams  of  fire-clay,  nodular  argillaceous  oxide  of 
iron,  as  in  all  the  coal  fields  of  this  country. 

"The  grits  are  suitable  for  grindstones,  and  the  conglomerate  at  the 
base  of  the  formation  is  largely  employed  for  millstones.     The  form- 


>y  Go  Ogle 


NORTH  CA 

ationa  rest  unconformably  upon  the  gold  slate  series.  It  is  from  these 
that  the  material  of  coal  formations  is  mainly  derived.  At  the  gulf 
on  Deep  river,  an  iron  foundry  is  now  being  erected,  together  with 
machine  shops  and  buildings  for  the  manufacturing  the  various  arti- 
cles necessary  in  the  common  affairs  of  life. 

"  The  Pan  river  coal  formation  resembles,  so  far  as  the  rocks,  sand- 
stones, marls,  slates  and  fossils  are  concerned,  those  of  Deep  river. 
The  coal  however  is  semi-bituminous,  or  approaches  closely  some  of 
the  Pennsylvania  anthracites.  The  thickest  seam  yet  discovered  is 
only  three  feet.  It  is  proper,  however,  to  remark,  that  few  explora- 
rations  only  have  been  made.  The  out-crop  of  coal  will  probably  be 
found  to  extend  from  Leaksville  to  Germantown.  The  out-crop  of 
coal  on  Deep  river  is  knovra  only  on  the  northwestern  side.  The  dip 
of  the  coal  seams  is  variable ;  at  some  places  it  is  from  5  to  10°.  At 
the  Farmvllle  and  Taylor  seams  it  is  about  20°,  or  between  15  and 
20°,  but  becomes  flatter  in  their  descent.  The  southeast  side  of  the  for- 
mation is  concealed  by  the  tertiary  sands.  The  area  which  is  estimated 
to  be  underlaid  with  coal,  is  about  45  square  miles.  The  main  seam 
is  supposed  to  have  an  average  thickness  of  six  feet.  The  rocks,  I  be- 
lieve, are  thicker  than  upon  Beep  river,  and  the  formation  is  overlaid 
with  very  thick  and  heavy  beds  of  brecciated  conglomerates.  The 
geological  age  of  the  North  Carolina  coal  is  supposed  to  be  the  same 
as  that  of  Eastern  Virginia,  and  yet  it  will  be  perceived  that  the  coal 
shales  are  underlaid  by  heavy  beds  of  sandstone  and  conglomerates, 
which  do  not  exist  in  Eastern  Virginia  or  the  Richmond  coal  field. 
So  also  the  thick  masses  of  rather  angular  conglomerates,  reposing 
upon  the  top  of  the  formation  in  the  Dan  river  rocks,  is  unknown 
there.  These  several  formations  and  those  of  Virginia,  are  not 
strictly  identical.  All  contain  fish,  but  those  of  Dan  and  Deep  rivers 
are  specifically  different  from  those  of  Richmond  ;  they  however  be- 
long to  the  genus  Catoplerus,  of  Redfield.  Teeth  of  Saurians  are 
found  in  the  slate,  and  in  the  coal  are  common,  and  belong  to  an 
order  or  division  of  Saurians  which  have  bi-concave  vertebrse.  In 
my  report  to  the  legislature  of  North  Carolina,  I  stated  that  I  then 
regarded  the  evidence  of  the  age  of  these  coal  formations  as  leaning 
or  rather  favouring  the  Trias  period.  As  yet,  however,  our  lights 
are  too  few  and  feeble  to  determine  the  question  in  a  perfectly  satis- 
factory manner." 


>y  Go  Ogle 


OP  AMERICA. 


IT.  WESTERK   YIKGIKIA. 

VIKGINIA  DI7ISI0H  OF  THE  ALLEGHANY  COAL-FIELD. 

We  have  previously  assigned  for  the  space  held  hy  Virginia,  no 
less  than  twenty-one  thousand  square  miles.  Of  this  enormous  area 
the  actual  amount  of  coal  land  now  in  profitable  operation  is  com- 
paratively small.  Large  bodies  of  land  on  the  western  slope  of  the 
Alleghany  range,  descending  to  the  Ohio,  still  continue  unsettled, 
although  there  is,  at  the  present  moment,  a  current  of  emigration 
setting  in  that  direction,  that  a  strong  impetus  is  evidently  given  to 
industry  and  improvement  in  a  heretofore  much  neglected  district. 

Dr.  S.  P.  Hildreth,  in  an  unusually  long  and  elaborate  article  in 
Silliman's  Journal  of  Science,  a  few  years  ago,  furnished  numerous 
iiiustrative  details  of  the  coal  strata  in  the  western  borders  of  this 
state, 

This  communication  made  tinder  some  disadvantages  in  a  scientific 
point  of  view,  was  quickly  followed  by  a  series  of  reports  from  the 
able  geologists  appointed  to  that  service  by  the  state.*  These  have 
placed  a  large  mass  of  useful  geological  information  before  the  public ; 
although,  as  relates  to  statistics,  they  are  somewhat  less  copious. 

It  will  be  observed,  on  reference  to  the  table  of  analysis  in  our 
Appendix,  which  we  derive  almost  solely  from  the  state  reports,  that 
the  western  coal  seams  are  much  more  bituminous  than  the  eastern. 
These  western  coals  contain  nearly  equal  proportions  of  volatile  matter 
and  carbon,  and  belong  strictly  to  the  class  denominated  Fat;  ad- 
hesive bituminous  coals. 

At  Wheeling,  and  for  fourteen  miles  down  the  Ohio,  the  clifi'  or 
bank  of  the  river  presents  an  uninterrupted  bed  of  highly  bituminous 
coal  about  ten  feet  thick.f  This  seam  with  some  other  smaller  ones, 
constitute  Prof.  A¥.B.  Rogers's  "Upper  Goal  series,"  and  extends  from 
Pittsburg,  southward  to  Clarksburg,  in  the  parallel  of  Marietta ;  and 
according  to  Prof.  H.  D.  Eogers  does  not  extend  beyond  the  Guyan- 
dotte  river. 

Along  the  valley  of  the  Monongahela  arc  several  fine  beds  of  coal. 
One  of  them  distinguished  as  the  "Pittsburg  seam,"  is  tho  ten  feet 
bed  before  spoken  of,  which,  to  some,  is  known  by  the  name  of  the 
"  Main  Coal"  of  northern  Virginia,  and  is  readily  recognized  where  it 
passes  the  Great  and  the  Little  Kanawha  river,  and  thence  to  the 
iJig  Sandy  river,  on  the  borders  of  Kentucky. 
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The  greatest  thickueas  of  workable  coal  is  stated  to  be  nine  and  a 
half  feet  at  the  mouth  of  the  Scott's  Biin.  The  second  coa!  seam  in 
importance,  is  about  five  feet  thick.  A  third  is  from  three  to  four 
feet.  A  fourth,  geologically  the  highest  known  coal  bed  of  any  value 
in  Virginia,  Pennsylvania,  and  Ohio,  is  five  feet  in  thickness.* 

On  the  Great  Kanawha  are  large  developments  of  bituminous  coal, 
as  may  be  inferred  from  the  foregoing  paragraphs. 

The  workable  coal  seams  in  the  upper  group,  are  thus  enumerated 
by  the  State  geologist. 

Feet. 
The  first,  or  main  seam,  5  to  9 
Second  "  3^ 

Third  "  5  J 

Fourth  "  T 

25   feet  workable  and  one  vein 
not  workable. 
Besides  beds  of  limestone,  amounting  to  fifty  feet  thick. 

The  middle  division,  or  group,  contains  five  feet  coal  in  three  beds, 
and  tweaty-four  feet  of  lime  stone,  in  eleven  beds. 

The  lower  coa!  group  contains  five  small  seama,  whose  aggreg.ate 
is  but  nine  feet,  oniy  one  bed  of  which  is  workable. 

It  would  seem,  therefore,  that  of  these  thirteen  coal  beds,  having 
an  aggregate  thickness  of  forty  feet,  four  seams,  comprising  eight, 
yards  of  workable  coal  may  be  relied  upon,  through  nearly  the  whole 
length  of  the  state,  as  the  productive  power  of  Western  Virginia, 

^ov  the  analysis  of  the  coal  of  these  seams,  at  various  localities,  we 
refer  to  the  tables  at  the  end  of  this  book;  they  are  derived  from 
the  State  Beports,t  We  regret  our  not  having  the  advantage  of 
quoting  the  final  report  of  the  scientific  gentlemen  at  the  head  of  this 
department. 

In  1835-6,  it  was  stated  that  in  the  salt  region  of  Western  Vir- 
ginia there  were  ninety  establishments,  producing  one  million  bushels 
of  salt  annually,  and  consuming  5,000,000  bushels,  or  200,000  tons 
of  coal. I 

In  1840,  the  amount  of  bituminous  coal  mined  in  the  Alleghany, 
or  western  counties,  was  returned  at  298,698  tons  of  twenty-eight 
bushels.  The  aggregate  of  coal,  at  that  time  produced  in  all  Vir- 
ginia, was  379,369  tons — which  is  probably  less  than  the  actual 
amount — would  be  about  equivalent  to  nine  acres  annual  consumption 
from  the  upper  group  of  workable  coal  beds,  in  Western  Virginia.  The 
number  of  workmen,  or  miners  then  in  employ,  was  nine  hundred  and 
ninety-five,  and  the  capital  so  engaged  was  estimated  at  ^1,301,855. 

These   Congressional  Reports   so  abound  in  discrepancies  as  to 

H  state  Geological  Report,  1840,  p.  86  to  92,  by  Prof.  W,  H.  Eogera. 

t  Baport  GboI.  Smt.  of  Virginia.     1841). 

I  Records  of  General  Scieaee,  Vol.  V.  1836.     Also  Amcritan  Journal  of  Science,  Vol. 
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materially  impair  their  usefulness.  For  instance,  PemisylTania, 
which  makes  a  larger  return  than  Virginia,  viz.  415,023  tons  of  bitu- 
minous coal  employing  one  thousand  seven  hundred  and  ninety-eight 
miners,  rates  the  capital  invested  at  only  §300,416,  The  results  of 
that  inquiry  (Congressional,)  are  really  so  vague,  that  we  can  venture 
to  draw  no  inferences  from  them. 

OANNEL    COAL. 

Near  Charleston,  Kanawha  county,  a  bed  of  this  description  of  coal 
has  been  subjected  to  experiment,  with  satisfactory  results.  Its 
range  is  apparently  of  considerable  extent. 

On  the  Kanawha  and  its  tributaries,  five  veins  of  common  bitumin- 
ous coal  and  two  of  cannel  coal  are  found,  all  capable  of  being 
worked,  and  above  the  level  of  the  river,     1853. 

The  northern  extremity  of  Virginia  corresponds,  in  respect  to 
number  and  quality  of  its  coal  beds,  with  those  to  which  we  are 
enabled  more  particularly  to  advert  in  the  State  of  Maryland. 

At  the  position  overlooking  the  Potomac  Valley,  called  Umndt'a 
Mines,  there  are  described  five  workable  beds,  from  three  feet  to  fif- 
teen or  more  feet  thick  each,  or  thirtj-five  feet  in  all." 


IRON   MANUFACTURE    OY   WESTERN  VIR- 
GINIA. 

This  is  of  growing  importance,  but  our  details  are  scanty. 


The  following  is  a  statement  of  the  annual  products  of  the  Iron 

business,  for  the  years  1845,  1846,  and  1848,  showing  the  increase 
of  business  in  that  branch. 

1845.             1846.  1848. 

Iron  Works  at  Wheeling,      j?300,000         $435,820  $500,000 

Fomidries,      -         -         -           74,000             99,000  150,000 

Engine  building,     -         -           60,000             96,000  100,000 

Steel  factories,        -         -  90,000 


^«f  840, 000 


On  approaching  the  eastern  margin  of  the  great  coal-field,  it  has 
been  found  that  the  prevailing  quality  is  much  leas  bituminous  there 
than  near  its  opposite  margin. 

Immediately  west  of  the  escarpment  of  the  great  Alleghany  ridge, 
in  Hampshire  county,  aro  parallel  and  nearly  horizontal  coal  seams, 
extending  along  the  borders  of  the  Potomac ;  five  of  these  are  of 
workable  thickness,  tho  aggregate  being  about  thirty-five  feet  thick. 


Kinsey'a  Letter  to  tlio  Union  Potomne  Cumpany. 
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EASTEKN  TIllGINIA. 


AND    SliMI-BITTIMINOUS 


Fob  some  years  it  has  been  known  that  here  and  there  a  few 
patches  of  coal  occur  in  the  mouatain  ranges  which  run  parallel  with 
the  eastern  base  of  the  Alleghany  mountains.  In  Eertley  county,  a 
few  developments  of  excellent  anthracite  in  a.  ridge  near  Martinsburg, 
led  to  the  formation  of  a  working  company,  some  years  ago.*  The 
undertaking  failed,  it  is  understood,  on  account  of  the  deficiency  of 
the  supply  of  cod,l.  In  several  other  counties,  along  the  same  range, 
which  corresponds  with  that  of  Schuylkill  county,  similar  anthracite 
traces  prevail,  although  of  inconsiderable  value. 

Other  localities  occur  in  this  parallel  in  which  coal  of  the  semi- 
bituminous  species  appears.  The  seams  of  this  coal  vary  from  three 
to  seven  feet  in  tbickness,  in  Botetourt  and  Montgomery  counties,  in 
the  Little  North  mountain. f  Their  analysis,  which  will  be  found  in 
the  tables  at  the  end  of  this  work,  shows  them  to  resemble  the  coal 
of  the  Round  Top  mountain,  in  Pennsylvania. 

Only  two  hundred  tons  of  anthracite  were  returned  as  the  produc- 
tion of  Virginia  in  1840.| 

KIOHMOND    OR   CHESTERFIELD   BITU- 
MINOUS   COAL-FIELD. 

This  is  an  area  which  has  been  longer  known  and  worked  than 
perhaps  any  other  in  the  United  States.  The  geological  map  of 
McClure— -the  father  of  American  geology — was  prepared  to  illustrate 
hia  memoir  in  1817.  In  position  and  form,  as  there  represented, 
this  coal-field  differs  in  no  material  respect  from  the  maps  of  the  pre- 
sent day — and  thirty  years  of  operations  there  have  not  greatly  en- 
lightened us  as  to  its  details, 

Mr.  Nuttall,  in  the  Journal  of  the  Academy  of  Natural  Sciences, 
of  Philadelphia,  some  years  ago,  furnished  a  short  notice  of  the  vege- 
table fossils  which  characterize  the  shales  of  this  coal  basin,  and  ad- 
verts to  the  vestiges  of  fossil  fishes  which  had  already  attracted  the 
attention  of  previous  naturalists. § 

Some  reference  to  these  Virginia  coal  plants  may  be  found  in 
Sternberg  ;(|  but  Mr.  Nuttall  was  the  first  to  point  out  the  prevalence 

*  Memorial  of  the  Baltimore  OonvenlioQ  to  tliB  Commonwealtli  of  Virginia,  1B34. 
t  Kaport  of  the  Geological  ReeonnoiBBonee  of  Virginia,  p.  90. 
j  Congressional  Report  on  the  Census,  1841. 
I  JoBiTinl  Acfld.  Rat.  Soienoes,  Vol.  II.  p.  36. 
I  Stembere,  Book  III.  p.  16, 182S. 
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of  certain  fossil  vegetables,  which  seemed  to  confer  a  peculiar  cha- 
racter on  the  formation,  although  the  value  of  such  a  test  was  proba- 
bly unknown  to,  and  unsuspected  by  the  observer  of  those  days. 

M.  Adolplie  Brongniart  has  figured  and  described  some  coal  plants 
from  hence,  considering  them  as  belonging  to  the  true  carboniferous 
period.* 

The  author  of  this  work,  in  1834,  addressed  a  memoir  to  the  Geo- 
logical Society  of  Pennsylvania,  respecting  a  portion  of  this  coal-field. 
This  paper  was  accompanied  by  several  diagrams,  among  which  was 
a  vertical  section  of  one  of  the  deep  shafts,  the  first  illustration  of  this 
description,  that  the  coal-field  bad  received. f  This  communication 
was  followed  by  another  from  Mr.  Clemson,  on  the  analysis  of  the 
coal  collected  from  several  of  the  mines  on  each  side  of  the  James 
river.  J 

In  the  same  year  a  brief  account  of  this  basin  and  its  coal  trade  was 
given  in  a  Report  to  the  Senate  of  Pennsylvania,§ 

In  18B9,.  a  concise  description  of  the  same  district  appeared  in  an 
able  Report  of  the  Committee  on  a  National  Foundry,  ascribed  to 
the  Hon.  W.  Cost  Johnson.  It  also  refers  to  a  document,  submitted 
at  a  public  meeting  at  Richmond,  February  6th,  1838,  wherein  it  is 
affirmed,  "that  every  cannon  foundry  in  the  United  States  is  furnished 
with  coal  from  the  Black  Heath  pits,  and  that  other  pits  supply  larger 
quantities  to  the  northern  iron  faotories,"|| 

The  geological  age  of  this  coal-field  has  been  a  subject  of  some  in- 
vestigation, owing  to  the  anomalous  character  of  the  beds  of  shaie 
and  sandstone  which  overlie  the  coal.  These  diff'er  entirely  from  those 
of  the  regular  coal  aeries  in  other  parts  of  the  American  Continent. 
Those  occupied  by  shale  are  distinguished  by  peculiar  fossils.  The 
nnmeroua  suite  of  interstratified  rock  beds  consist  of  granitoid  sand- 
stones, or  psammitea !  derived  from  the  destruction  and  reproduction 
of  the  primitive  rocks  in  which  this  basin  is  placed.  A  rock  of  pre- 
cisely similar  appearance,  crosses  the  Schuylkill  from  seventeen  to 
twenty  miles  above  Philadelphia ;  the  resemblance  being  so  close  as 
to  show  no  distinguishable  difTerence  in  hand  specimens.  The  sand- 
stones of  some  coal-fields  on  the  European  Continent  are  of  this  cha- 
racter. The  coal  of  the  basin  of  Elanzy,  in  France,  occurs  in  a  gneiss 
valley,  and  alternates  with  granitoid  psammites.  That  of  Fins  et 
Noyant,  also  in  France,  reposes  upon  granite ;  and  that  of  Ahun  con- 
sist of  strata  which  are  recomposed  from  the  debris  of  granitic  rocks. 
Near  Oporto,  also,  anthracite  occurs,  interstratified  with  granitoid 
psammites,  overlying  primitive  rocks,  and  covered  by  chlorite  slate. 
In  Northern  Bengal  and  Bhotan  are  similar  granitoid  sandstones, 
containing  brown  coal. 

During  a  transient  inspection  of  these  strata,  in  1834,  it  S( 

«  Histoirs  ties  V^g^taux  ffoBailes,  p.  126. 

t  Traiia.  Geo).  8oc.  of  Panno.  1835,  Vol.  I.  p.  275 ;  PI.  U. 

t  Ibid.  p.  295. 

I  SpiJEIte  Journal,  Vol.  11.  1B3S-4,  p.  56J. 

][  National  Poundrj  Report,  Doe.  No.  IGfi,  p.  41. 
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the  present  writer  that  the  series  was  at  least  contemporary  with  the 
ordinary  coal  measures.  Perhaps  the  well  known  presence  of  the 
fossil  Oalamites  Suckomi — recognized  by  A.  Brongniart  himself  from 
hence* — a  species  common  to  the  anthracite  shales  of  Wilkesbarre,  to 
the  lowest  bituminous  shales  of  Continental  Europe,  and  to  the  old 
coal  measures  of  England  and  Wales,t  contributed  to  this  impres- 
sion. 

Subsequently,  the  vegetable  fossils  of  these  remarkable  strata  have 
been  maturely  investigated.  To  the  fossil  fishes  have  been  applied 
the  test  of  modern  science ;  and  the  opinion  is  now  settled  that  we 
must  look  to  a  later  period  than  that  of  the  carboniferous  era  for  the 
origin  of  the  Chesterfield  deposit.]: 

In  1843,  appeared  a  memoir  "  on  the  age  of  the  coal  rocks  of 
Eastern  Virginia,"  by  Professor  "W.  B.  Rogers,  ivhieh  has  thrown 
additional  light  on  this  interesting  subject.  We  will  briefly  endeavour 
to  convey  the  author's  views  and  the  testimony  which  appears  strongly 
to  sustain  them.  Abundant  evidence,  of  a  satisfactory  character,  is 
produced,  of  the  geological  peculiarities  of  the  nnmerons  series  of 
beds  which  overlie  the  thick  deposit  of  coal  here.  This  bed  is  of  irref  u- 
lar  thickness,  in  consequence  of  the  uneven  surface  of  the  primary 
rock  on  which  the  coal  was  deposited,  by  which,  at  certain  points,  it 
is  only  a  very  few  feet,  and  at  others  deepens  to  upwards  of  forty  feet. 
The  author  assigns  for  this  coal  the  same  geological  age  as  that  of  the 
shales  and  granitoid  sandstones  overlying  it.  The  entire  group  pre- 
sents, it  is  conceived,  striking  analogies,  in  its  vegetable  remains,  to 
the  ooHte  coal  formation  of  Brora,  in  Scotland ;  of  Whitby,  in  York- 
shire; and  of  certain  other  European  localities.  Some  of  these  plants 
appear  to  be  specifically  the  same  as  the  English  fossils  of  that  epoch ; 
while  the  rest  are  very  closely  allied  to  certain  species  of  the  same 
genera  found  in  connection  with  the  oolite  coal  of  Yorkshire  and 
Sutherlandahire. 

It  ia  to  be  regretted  that  no  figures  of  these  fossils  illustrate  this 
able  paper,  the  value  of  which  would  have  been  greately  enhanced  by 
such  essential  aids.  Nevertheless,  the  elaborate  descriptions  of  the 
plants  from  the  coal  shales  are  decisive,  in  most  instances.  The  fishes, 
mentioned  many  years  ago  by  travellers  and  geologists  have  been 
fully  investigated  and  named  by  Mr.  W.  C.  Redfield,  and  go  far  to 
settle  the  point. 

These  facts  seem  strong  enough  to  justify  the  referring  this  coal- 
field of  Eastern  Virginia,  to  a  place  in  the  Oolite  system,  on  the  same 
general  parallel  with  the  carbonaceous  beds  of  Whitby  and  Brora, — 
that  is,  in  the  lower  part  of  that  group. § 

We  have  to  add,  in  corroboration  of  these  views,  that,  at  a  meet- 
ing of  the  British  Association,  Sept.  1846,  Mr.  Lyell  stated  that  he 

«  Histoire  des  V^g^taus  Poasilea,  p.  136. 

t  Oopnt  Sternberg,  Book  IV.  p.  IB,  I82B. 

i  Proceedings  of  liie  Aoademy  of  Hatural  ScLenoaa,  January,  lBi2. 

I  Trans.  Aasoeiiilioti  of  Smer.  Gaologista,  Vol.  I,  p,  SOS,     AI30  Ibe  State  Ileport  for  1940, 


>y  Go  Ogle 


290  UNITED  STATES  C 

had  lately  examined  this  coal-field,  and  had  submitted  some  of  the 
foasil  fishes,  obtained  from,  it  to  M.  Agassiz,  which  he  referred  to  the 
Oolite  period.  The  fossil  plants,  likewise  procured  from  hence,  were 
examined  by  Mr,  Bunbury,  who  considers  that  they  present  an  as- 
aembage  which  agrees  with  those  found  at  Whitby  in  Yorkshire,  and 
therefore  of  the  Oolite  period.  This  coal-field,  consequently,  is 
newer  than  that  of  the  true  carboniferous  formation. 

We  must  not  forget,  however,  in  relation  to  priority  of  observation, 
that  Mr.  Nuttall  had  long  ago,  recognized  among  the  fossil  plants  of 
the  coal-shales  here,  the  Zamia  or  Ot/eas,  and  the  leaves  of  one  of 
the  Seitaminese,  similar  to  those  oi  ginger,  and  some  enormous  flaccid- 
leaved  gramineous  plant ;  all  of  which  are  characteristic  of  the  Oolite 
period,  although  not  so  applied,  at  the  time,  by  that  intelligent 
natnralist.* 

We  rejoice  to  perceive  this  triumphant  application  of  the  test  of 
organic  remains,  in  determining  otherwise  very  doubtful  points  as  to 
the  age  of  rocks  ;  a  principle  which,  some  years  ago,  we,  with  all  the 
partialities  of  an  original  disciple  of  William  Smith,  almost  feared, 
was  not  appreciated  as  it  deserved. 

Whether  the  entire  body  of  the  coal  itself  be  referable  to  this  epoch 
is  by  no  means  settled.  It  has  been  suggested  that  the  fossils  above- 
mentioned,  and  seen  at  some  of  the  pits,  represent  "  a  distinct  forma- 
tion of  coal  from  the  main  or  true  carboniferous  formation,  and  many 
suppose  it  a  deposit  of  after  date."t 

On  the  14th  of  April,  1847,  a  paper  was  read  before  the  Geologi- 
cal Society  of  London,  from  C.  Lyell,  on  the  Richmond  coal-field  of 
Eastern  Virginia,  It  is  stated  that  the  shells  in  these  coal  measures 
consist  of  countless  individuals  of  a  species  of  Posidonomya,  much 
resembling  the  P.  minuta  of  the  English  Trias.  The  fossil  fish  are 
homocercal,  and  differ  from  those  previously  found  in  the  new  red 
sandstone,  [Trias  ?]  of  the  United  States,  Two  of  them  belong  to  a 
new  genus,  and  one  to  Tetragonolepis,  and  are  considered  by  Prof. 
Agaseiz  and  Sir  P.  Egerton,  to  indicate  the  Liassic  period. 

In  the  charcoal  Dr.  Hooker  detected  vegetable  structure,  not  of 
Perns  or  Zamites,  or  any  Conifer,  hut  perhaps  of  Calamites. 

Mr.  Lyell  considers  this  coal  as  of  the  age  of  the  inferior  Oolite, 
or  the  Lias. 

The  foasi!  plants  of  the  Eichmond  coal-field  have  been  also  care- 
fully examined  by  C.  J.  F.  Bunbury,  Esq.  Fifteen  different  forms 
are  described ;  of  which,  however,  only  ten  are  sufficiently  well  pre- 
served to  be  determined  viith  the  requisite  precision.  Six  of  them 
are  ferns ;  of  which  three  are  new  species ;  one  of  them  being  iden- 
tical with  a  species  characteristic  of  the  Oolites  of  the  Yorkshire 
coast.  One  species  of  Equisetum,  undistinguiebable  from  that  of 
Whitby ;  one  or  two  Calamites  ;  two  of  Zamites,  Mr.  Bunbury 
thinks  that  the  Richmond  coal-field  is  of  later  date  than  the  great 

»  Jonrnal  of  tlie  Aontlemj  of  Natural  Sciences  of  Philadelphia,  Vol.  IL  p.  36. 
t  Silliraan's  Joumnl,  July,  1842,  p.  9. 
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carboniferous  eystein,  and  that  it  must  be   referred  eitlier  to  the 
Jarassic  or  the  Triaasic  series, — more  probably  to  the  former. 


3.inuua  CubI  Fioia  noar  Eiohm. 


Dip  35^  to  "VY. 


We  have  seen  no  satisfactory  announcement  of  the  superficial  area 
of  this  basin,  and  from  local  circumstances,  it  is  not  very  readily 
defined.  It  has  been  considered  as  thirty  or  thirty-five  miles  in 
length,  having  a  maximum  breadth  of  eight,  and  an  average  of  five 
or  six  miles.  The  state  report  of  1840  estimates  the  length  at  thirty 
miles.  We  believe  that  we  shall  not  err  greatly  in  assigning  one 
hundred  and  eighty-five  square  miles  as  the  extreme  productive  area 
of  the  Chesterfield  basin. 

There  esiat,  probably,  no  data  by  which  the  depth  to  -which  the 
coal  descends  in  this  trough,  can  at  present  be  ascertained.  The 
outcrop,  on  the  eastern  margin,  rises  at  a  much  higher  angle  than 
that  on  the  western.  In  the  former,  the  shafts  are  far  deeper  than 
any  others  in  America.  The  vertical  section  published  by  the  Geo- 
logical  Society  of  Pennsylvania,  in  1835,  is  by  no  means  the  deepest 
in  the  district,  for  there  are  other  pits  which  are  placed  at  a  greater 
distance  from  the  outcrop  of  the  great  mass  of  coal.  Beid's  deep 
pit  at  Chesterfield,  to  which  we  refer,  measures  four  hundred  and 
twelve  feet,  from  the  surface  to  the  granite  floor.  The  following 
summary  shows  the  number  of  seams  of  rock,  sandstone,  shales,  and 
coal,  which  were  penetrated  by  this  shaft.  It  is  to  be  observed,  how- 
ever, that  as  the  strata  were  not  intersected  at  right  angles,  but  at 
the  inclination  at  which  they  were  cropping  out  to  the  surface,  they 
are  proportionately  and  individually  of  greater  thickness,  as  repre- 
sented in  the  table,  and  traversed  by  the  pit,  than  in  strict  accuracy, 
ought  to  be  assigned  to  them. 

The  entire  scries,  so  far  intersected,  comprises  ninety-four  beds. 
Eorty  of  these,  consisting  of  varieties  of  carboniferous,  micaceous 
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and  argillaceous  shales,  occupy  an  aggregate  of  one  hundred  and 
thirty-four  feet.  Fifty-one  other  strata  consist  of  granitoid  psam- 
mites,  carbonaceous  sandstones,  white  or  gray  micaceous  grits  of 
various  degrees  of  texture,  ranging  from  conglomerates  up  to  schis- 
tose sandstone,  and  comprise  a  thickness  of  two  hundred  and  sixty- 
seven  feet.  At  the  base  of  the  group  are  two  or  three  coal  beds  with 
intermediate  shales  ;  the  whole  embracing  a  thickness  of  from  eleven 
to  forty  feet  of  coal,  and  even  fifty  feet,  according  to  the  irregulari- 
ties in  the  granite  floor. 

As  before  stated,  there  are  other  shafts  which  reach  the  coal  at  a 
deeper  part  of  the  basin  than  at  this  point ;  and  as  the  operations 
are  carried  down  the  slope  of  the  main  seam,  the  works  are  neces- 
sarily becoming  deeper,  and  the  coal  is  excavated  and  brought  to  the 
surface  at  a  corresponding  increase  of  expense.  Up  to  the  present 
time,  we  believe,  the  eastern  outcrop  alone  is  that  which  is  almost 
exclusively  wrought,  and  owing  to  the  steep  inclination  of  the  coal 
measures,  not  to  a  greater  breadth  than  from  one  half  to  three  quar- 
ters of  a  mile.  The  general  course  of  this  eastern  boundary  is  S. 
24°  W.  or  thereabouts,  and  every  ioveatigatiou  shows  the  arrange- 
ment to  he  that  of  an  extremely  elongated  trough,  occupying  a  hol- 
low in  the  primary  rocks.  In  the  workings  examined  by  the  present 
writer,  the  coal  was  only  separated  from  the  granite  by  a  bed  of 
about  a  foot  thick,  of  porphyry. 

Some  of  these  deep  mines  contain  a  good  deal  of  water,  and  are 
consequently  attended  with  expense  to  keep  dry ;  for  as  the  struc- 
ture of  this  trough  precludes  the  possibility  of  draining  and  working 
by  the  economical  system  of  adit  levels  or  tunnels,  all  the  water,  as 
well  as  the  coal,  has  to  be  elevated  to  the  surface  by  machinery,  and 
generally,  by  Steam  power.  Other  mines  are  comparatively  dry, 
even  in  the  vicinity  of  the  wet  shafts.  This  fact  speaks  conclu- 
sively as  to  the  dislocated  nature  of  the  coal  basin,  net*'  its  eastern 
margin. 

The  Maidenhead  or  Heath's  mines  are  remarkable  for  their  dry- 
ness, and  no  water  occurs  in  any  of  the  workings:  such,  at  least, 
was  the  case  in  1835,  at  which  time  no  steam  engine  was  needed  for 
pumping.  Some  portion  of  this  freedom  from  water  is  perhaps  attri- 
butable to  the  subsidence  of  old  works. 

The  Black  Heath  mines  were  then  on  fire,  and  could  not  be 
worked. 

The  Bell  workings  had  been  on  fire  for  twenty-five  years,  and  the 
fire  had  advanced  to  the  workings  of  the  Rise  shaft.  They  were  all 
walled  up.  No  flame  arose,  but  a  hot,  smothering  fire  continued, 
year  after  year,  the  heat  from  which  was  sensibly  felt,  at  some  dis- 

Only  one  trifling  accident,  it  was  said,  had,  up  to  that  time,  hap- 
pened from  fire-damp. 

The  Bell  and  Rise  workings,  of  above  four  hundred  feet  depth, 
belonging  to  Mr.  Mills,  gave  way  on  the  Christmas  eve  of  1833. 
Being  a  holiday,  it  was  fortunately  the  cause  of  saving  the  lives  of  a 
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great  many  miners,  irho  usually  lyorked  there,  at  all  hours ;  and  it  is 
remarkable  that  not  a  single  life  was  lost  on  that  occasion,  although 
a  few  workmen  were  still  below,  employed  in  pumping,  when  the 
alarm  was  given.  On  the  succeeding  morning,  the  course  of  all  the 
underground  workings  could  be  traced  on  the  surface,  as  on  a  map, 
by  the  lines  of  fissure,  running  in  the  same  direction,  and  extending 
along  the  ground. 

ExplosioTis  of  fire-damp  have  been  of  occasional  occurrence  in 
these  mines.  In  March,  1839,  an  explosion  occurred  in  one  of 
Heath's  pits,  by  which  a  number  of  livea  were  lost,  chiefly  of  colourecl 
minors,  to  the  number  of  fifty-three  out  of  fifty-six  persons,  who  wero 
then  in  the  mine. 

The  shaft  of  the  mine  was  aevon  hundred  feet  ileepi  and  the  falling 
in  of  the  earth  was  so  great,  that  suffocation  must  have  ensued  to  all 
who  escaped  the  fire.  Explosions,  we  are  informed,  occurred  several 
times  in  the  Maidenhead  pits,  prior  to  this  period,  and  on  these 
occasions  several  men  were  killed  and  burned. 

Great  improvement  in  the  system  of  ventilation  have  been  recently 
adopted  in  these  deep  mines.  The  first  accident,  from  this  cause, 
took  place  about  1817  :  fortunately  the  explosion  occurred  when  the 
minora  wore  out  at  thoir  dinner,  about  one  o'clock,  in  the  day. 

In  1841,  and  preceding  years,  several  accidents  by  explosive  gas 
occurred  in  Wills's  mines,  hj  which  some  lives  were  lost,  and  several 
men  were  severely  burnt. 

In  June,  1844,  an  explosion  took  place  in  one  of  the  Black  Heath 
pits,  while  four  Enghshmen  and  eight  negroes  were  in  it.  According 
to  the  statements  of  the  timo,  only  one  person  of  this  party  was  taken 
out  alive. 

May  15,  1854,  a  terrible  explosion  occurred  at  the  Chesterfield 
coal  pits,  14  miles  from  Richmond,  Va.  Twenty  men  were  in  tho 
pit  at  the  time,  all  of  whom  were  instantly  killed  but  one,  who  was 
taken  out  alivo,  but  dreadfully,  and,  it  is  supposed,  fatally  injured. 
The  pit  was  over  600  feet  deep.  Several  explosions  have  occurred 
heretofore  in  the  same  mine,  and  this  last  accident  was  caused  hj 
leaks  from  old  damps. 


SUBTERRANEAN  TEMPERATURE. 

Prof.  W.  B,  Rogers  has  communicated  the  result  of  a  aeries  of  ob- 
vations  on  subterranean  temperature,  in  the  Chesterfield  mines.  The 
conclusion  arrived  at  is,  "  That  from  the  invariable  plane,  downwards 
for  many  hundreds  of  feet,  tho  temperature  augments  at  the  rate  of 
one  degree  for  every  sixty  feet  of  depth."*  This  result  agrees  with 
that  recorded  by  Professor  John  PhilUps,  in  determining  the  ratio  of 
descending  temperature  in  the  deep  mine  at  Monk  Wearmouth, 
nearly  sixteen  hundred  feet  deep.     In  this  case  it  was  also  deter- 
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mined  that  the  temperature  increased  one  degree  for  every  sixty  feet 
of  depth.* 

In  the  American  Journal  of  Science  and  Arts,  of  July,  1842,  is  a 
"  Geological  and  Statistical  Notice  of  the  Coal  Mines  in  the  vicinity 
of  Richmond,"  hy  A.  S.  Wooldridge,  President  of  the  Mid  Lothian 
Mining  Company. 

The  principal  mines  then  in  operation,  were  those  of  tlie  Maiden- 
head or  Blacli  Heath  company,  by  several  shafts  which  vary  in  depth 
from  one  hundred  and  fifty  to  six  hundred,  and  even  to  upwards  of 
seven  hundred  feet.  The  coal  from  these  mines  is  of  good  quality, 
and  averages  thirty-six  feet  in  thickness, 

To  the  north  of  these  are  Wills'a  pits,  A  shaft  here  is  about  four 
hundred  feet  to  the  bottom ;  from  whence  two  inclined  planes,  fol- 
lowing the  slope  of  the  seam,  are  conducted,  so  as  to  increase  the 
depth  of  the  mine,  about  three  hundred  feet  more.  The  coal  is  hero 
thirty  feet  thick. 

The  Gowrie  pit  is  four  hundred  and  sixty  feet  deep — the  coal  only 
six  feet.  There  are  various  other  workings  in  this  region,  the  shafts 
of  which  vary  from  one  hundred  and  fifty  to  four  hundred  feet  deep. 

The  Mid  Lothian  Company's  mines  lie  to  the  sonth  of  the  Maiden- 
head mines.  Coal  was  struck  here  in  1839,  in  a  shaft,  at  the  depth 
of  seven  hundred  and  twenty  two  and  a  half  feet  The  coal  was 
thirty-six  feet  thick,  md  the  aump  below  the  coal  being  sixteen  and 
a  half  feet  deep  the  entie  depth  of  the  shaft  is  thtiefoie,  seven 
hundred  and  seventy  five  feet  The  coal  mcl  nes  to  the  westward  at 
an  angle  of  thiity  five  dcgiec  and  m  some  places  la  full  fifty  feet 
thick,  owing  to  the  unevLn  configuiati  n  ol  the  bottom  locl ,  as  was 
observed  in  other  phcLS 

Mr,  Wooldridge  states  that  liigo  qumtities  of  mfiimmable  gas 
are  constantly  thrown  out  fiom  the  coal  m  this  mine,  and  great  care 
is  taken  to  pi  event  the  d  sastrius  consequences  of  an  explosion. 

Our  limits  do  not  allow  us  to  follow  the  details  further.  It  appears 
that  many  new  collieries  arc  brought  into  operation,  and  a  number 
of  others  are  either  exhausted  or  have  failed  from  pecuniary  or  other 
difficulties, 

It  seems  almost  certain  that  the  bituminous  coal  of  Eiohmond, 
being  of  an  age  not  older  than  the  Oolitic  or  Jurassic  period,  par- 
takes inevitably  of  the  defects  of  the  coal  of  that  period,  and  can 
never  attain  to  the  rank  of  the  better  class  of  bituminous  coals  in  tho 
United  States,  any  more  than  the  Yorkshire  coals  of  the  same  age 
in  England.  Its  chief  excellence  consists  in  being  a  good  grate  coal 
for  domestic  use. 

At  a  meeting  of  tho  American  Association  for  the  advancement  of 
Science,  May,  1854,  Mr.  H.  E.  Schoolcraft  brought  forward  a  paper 
on  the  Dora  coal  formation  of  Virginia,  which  was  answered  by  Prof. 
W.  B.  Rogers,  a  brief  summary  of  whose  remarks  on  the  subject  we 
beg  leave  to  subjoin ; — 

»  Philosophiottl  Magaiino,  Deo.  ia44. 
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"  TbiB  Dora  bed  was  no  new  discovery.  Twenty  years  ago  it  was 
explored.  It  lies  some  16  miles  from  Staunton,  in  Virginia.  It  was 
a  tliin  and  illusive  coal-bed.  Rumours  of  its  wealth  haid  often  stimu- 
lated speculators  to  tlieir  ruin.  Companies  had  often  heen  formed 
■with  the  intention,  first,  of  working  the  stock ;  and  second,  possibly, 
of  working  the  coal.  The  section  that  he  had  seen  was  worthless. 
He  had  heard  of  a  seam  of  it  fifteen  feet  thick.  But  the  rocks  are 
piled  up  topsy  turvy.  The  older  Silurian  rock  overlaps  the  carboni- 
ferous limestone.  The  rock  that  we  are  accustomed  to  designate  as 
number  two,  rides  over  number  ten,  and  all  between  have  entirely  dis- 
appeared. In  one  place  the  coal  seam  was  four  inches,  in  another  four 
feet  thick,  and  in  others  you  might  call  it  fifteen  or  twenty  feet  thick 
of  shale  and  coal,  according  to  the  direction  of  your  measurement. 
When  one  falls  upon  one  of  these  rich  pockets,  the  ramour  flies,  and 
the  proximity  to  market  makes  up  a  fever  of  excitement.  He  did 
not  aflirm  that  it  was  worthless,  but  in  the  lack  of  definite  data,  and 
with  no  adequate  sections  of  it,  he  anticipated  no  large  resource  of 
coal  from  tho  Dora  bed." 


PRICE  OF  COAL  AT  THE  MINES. 

The  various  circumstances  attending  tho  quality,  locality,  &c., 
affect  correspondingly  the  prices,  and  render  it  unsafe  to  quote  any 
statements,  that  may  be  considered  as  representing  an  average. 

In  1836,  it  was  stated  that  the  coal  proprietor  could  deliver  coal 
at  Richmond,  twelve  miles,  at  fifteen  or  sixteen  cents  a  bushel, 
shipped  on  hoard.  This  appears  to  be  a  high  estimate  when  compared 
with  the  Alleghany  coal  which  is  brought  by  canals,  from  two  hun- 
dred and  fifty  to  more  than  three  hundred  miles,  and  sold  in  Phila- 
delphia for  eighteen  cents  per  bushel. 

In  1838,  in  the  National  Foundry  report,  it  was  stated  that  "  coal 
could  be  furnished  and  pay  a  reasonable  profit  to  the  collier,  at  ten 
cents  per  bushel  on  the  north,  and  twelve  and  a  half  cents  on  tho 
south,  side  of  James's  river,  ^=  $2.80  to  $3.50  per  ton. 

In  1846,  Richmond  coal  obtained  from  twenty  to  twenty-two  cents 
per  bushel,  in  Philadelphia,  which  was  two  or  three  cents  per  bushel 
higher  than  Alleghany  bituminous  coal. 

The  average  annual  amount  of  Richmond  coal  received  in  the  port 
of  Philadelphia,  in  the  six  years,  from  1824  to  1829,  was  124,305 
bushels,  or  4,143  tons. 

The  average  annual  amount  imported  into  Boston  during  seven 
years,  from  1836  to  1841,  inclusive,  "tras  162,552  bushels,  or  5805 
tons.  Tho  entire  importation  of  American  bituminous  coal  into  Bos- 
ton was  diminished  to  little  more  than  4000  tons,  in  1847. 

QUALITY. 
Some  analysis  of  the  Chesterfield  coals  will  be  found  in  the  appen- 
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dix.  They  wore  also  subjected  to  the  scrutinizing  investigation  of 
Prof.  Johnson,  in  1844.  The  number  and  species  of  American 
coals*  experimented  upon  were  about  forty ;  and  we  find,  from  the 
tables  of  results  furnished  in  the  Report,  that  the  Chesterfield  coals, 
taken  from  four  different  pits,  ranked  as  follows : 

Rank  in  the  order  of  their  relative  weights, 

"  "      of  rapidity  of  ignition, 

"  "      of  completeness  of  combustion, 

"  "      of  evaporative  power   under 

equal  weights,         -  -    20    22    26    29 

"  "      of  evaporative   power   under 

eqaal  bulks,  -  -     24    27     28     30 

"  "      of  evaporative  power  of  com- 

bustible matter,       -  -     22    23    26     33 

"  "      of  freedom  from  waste  in  burn- 

ing, -  -  -     20    25    2T     28 

"  *'      of  freedom  from  tendency  to 

clinker,        -  -  -     20     26     28     29 

"  "      ofmaximumpowerundergiven 

bulks,         -  -  -     25    2T    28    31 

"  "      of  maximum  rapidity  of  evapo- 

ration,       -  -  -      1    15    26    39 


CLOVER   HILL    COAL    MINES. 

In  1845,  the  Clover  Hill  Railroad  Company  constructed  a  road 
from  a  shipping  point  on  the  Appomattox  river,  near  ^Fredericksburg, 
to  what  was  then  a  new  coal  region,  but  is  ascertained  to  be  an  ex- 
tension of  that  which  had  been  long  known  and  worked,  in  a  north- 
east direction.  These  mines  are  about  fourteen  miles  south  of  the 
most  southerly,  previously  wrought,  and  there  is  a  space  of  ten  to 
twelve  miles  between  the  two  regions,  in  which  no  mines  are  yet 
opened,  but  in  which  the  coal  measures,  and  in  fact,  coal,  is  known 
to  exist  in  a  greater  or  less  extent,  although  it  Las  never  been  ex- 
plored. The  general  impression,  among  colliers,  is,  that  the  coal  ia 
co-extensive  from  one  end  of  the  field  to  the  other,  and  some  even 
extend  their  views  further  south,  and  place  it  in  North  Carolina 
where  the  coal  is  found  west  of  Kaleigh.  The  Clover  Hill  portion  ot 
the  field  has  been  practically  opened  to  commerce  only  during  1846 
and  1847.  The  coal  is  not  shipped  at  Richmond,  but  at  twenty 
miles  distant  near  City  Point,  at  the  mouth  of  the  Appomattox  river. 
Consequently  it  is  not  included  in  the  Richmond  returns,  and  the 
amount  is  additional  to  the  Richmond  reports. 

We  are  informed  by  J.  Hopkins,  Esq.,  that  sinco  the  completion 
of  the  road,  up  to  the  1st  October,  1847,  there  has  been  sent  by 
a  Amerioou  Coals,  by  W.  E. 
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railroad  2,187,000  busliele  of  coal,  beaicles  aome  sent  by  other  con- 
veyances ;  of  which  1,592,830  bushels  have  been  shipped  for  northern 
or  southern  ports ;  the  remainder  was  consumed  in  Eichmond  and 
Petersburg.  The  business  of  1847  is  at  the  rate  of  1,500,000  bushels 
or  53,500  tons,  and  is  increasing.  It  will  probably  exceed  2,000,000 
bushels  or  71,000  tona  in  1848. 


PRODOCXIOK. 

In  1840,  the  Congressional  return  of  the  annual  production  of  this 
coal-field  was  80,671  tons.  By  a  subsequent  return  to  the  Virginia 
legislature,  it  appears  that  the  quantity  of  bituminous  coal  raised 
here,  between  the  years  1822  and  1841,  inclusive,  was  forty-nine 
millions  of  bushels  =1,750,000  tons,  being  at  the  average  rate  of 
87,500  tons  per  annum,  for  twenty  years.  The  expense  of  raising 
this  coal  was  stated  to  be  $1.12  per  ton,  or  four  cents  a  bushel. 

Table  of  Annual  Shipw,ents  of  Virginia  Coal. 

From  Krichmond  exclusive  of  the  home  consumption.  The  original 
returns  are  in  bushels,  a  peraieioug  cuatom  which  should  he 
abolished,  but  for  convenience  of  reference  we  have  reduced  them 
to  tons  of  2240  lbs.,*  as  in  all  eases  where  measures  are  quoted 
instead  of  woigbt. 


Yuiira. 

Tons. 

Years. 

Tons. 

Yeats, 

Tons. 

Y.„. 

T„,. 

1822 
!82i 

1828 

48,214 
6D,86T 
79,214 
89,357 

ISSO 
1833 
1834 
1836 

91,786 
117,SS7 
110,714 
110,714 

1338 
1S40 

96,428 
85,714 
78,571 

1841 
1842 

71,071 
65,760 

In  1847,  the  Clover  Hill  mines  furnished  at  the  rate  of  63,000 
tons  a  year,  as  before  mentioned,  in  addition  to  that  from  the  Oliest- 
ter field  district. 

Current  prices  of  coal  at  Richmond,  January  Ist,  1848. f 

Chesterfield  coal,  10  cts.  to  18  cts.  per  bushel— $2.80  to  $5.04  per  ton. 
Eest  Clover  Hill  coal,         20  cts.         "  555.60  " 


Importation  of  Virginia  coal  into  Eoston. 

1846 

1850 


183,352  bushels. 
63,415       " 
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IRON   MANUFACTURE    OF  EASTERN  VIR- 
GINIA. 

In  the  ontertaining  diary  of  Colonel  Bjrd,  written  between  the 
years  1728  and  1736,  but  first  printed  in  1841,  occur  some  curious 
and  interesting  details  of  the  iron  works  of  that  period.  There  were 
in  1732,  four  furnaces  in  Virginia;  but  at  that  time  no  forge  had 
been  erected  in  this  colony ;  although  a  very  good  one  was  then  in 
operation  for  making  bar  iron,  at  the  head  of  the  bay,  in  Maryland. 
"It  was  feared  that  the  English  parliament  would  soon  forbid  us  that 
improvement ;  lest,  after  that  we  should  go  farther,  and  manufacture 
our  bars  into  all  sorts  of  iron  ware,  as  they  already  do  in  New  Eng- 
land and  Pennsylvania.  Nay  it  was  questioned  whether  we  should 
he  suffered  to  east  any  iron,  which  they  [the  English]  can  do  them- 
selves at  their  furnaces." 

Colonel  Spotawood,  who  furnished  Colonel  Byrd,  in  1732,  with 
much  practical  information,  was  not  only  the  first  in  Virginia,  but 
the  first  in  North  America  to  erect  a  blast  furnace  [about  1715.] 
lie  stated  that  "  they  ran,  altogether,  upon  bloomeries  in  New  Eng- 
land and  Pennsylvania,  till  his  example  had  made  them  attempt 
greater  works.  In  the  latter  colony,  they  have  so  few  ships  to  carry 
their  iron  to  Great  Britain,  they  must  be  content  to  make  it  only  for 
their  own  nse.  The  four  furnaces  then  at  work  in  East  Virginia, 
circulated  a  great  sum  of  money,  for  provisions  and  all  other  neces- 
saries, in  the  adjacent  counties.  They  are,  besides,  a  considerable 
advantage  to  Great  Britain,  because  it  lessens  the  quantity  of  foreign 
bar  iron,  heretofore  imported  there,  and  paid  for  in  silver.  On  the 
contrary,  ail  the  iron  they  receive  from  the  plantations  they  pay  for 
in  their  own  manufactures,  and  send  for  it  in  their  own  shipping." 

Colonel  Spotswood  also  erected  an  air-furnace  at  Massaponux, 
which  he  brought  to  perfection,  a^nd  was  able  to  furnish  the  whole 
country  with  all  sorts  of  cast-iron,  as  cheap  and  as  good  as  ever  came 
from  England."* 

In  1750,  a  bill  was  passed  in  parliament  for  the  repeal  of  the 
duties  on  the  pig  and  bar  iron  made  in  the  British  colonies  of 
America;  hut  the  interest  of  the  iron  manufacturers  in  Great  Britain 
prevailed  so  far,  as  to  add  to  the  bill  a  clause,  prohibiting  the  erec- 
tion of  any  mill  or  other  engine  for  slitting  or  rolling  of  iron,  or  any 
plating  forge,  to  work  with  a  tilt  hammer,  or  any  furnace  for  making 
steel;  for  it  was  feared  that  the  colonies  might  interfere  with  the 
manufactures  of  their  mother  country. 

In  1775,  the  American  war  with  England  broke  out,  and,  at  its 
termination,  a  new  era  commenced  in  the  history  of  the  American 
iron  trade.f 
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LIGNITES  IN  SASDSTONB  NBAK  PKEDBRICKSBURG,  OF  THE  OOLITE  AGE. 

In  1834,  the  Geological  Society  of  Pennsylvania,  published  in 
their  first  volume  a  paper,  communicated  by  the  author  of  this  ■work, 
on  tho  Lignites  of  the  secondary  horizontal  strata  of  ]?redericksburg, 
accompanied  by  six  lithographed  figures  of  plants.  These  lignites 
are  in  no  place  in  snfficient  abundance  to  constitute  a  seam  or  bed, 
much  less  a  workable  bed;  but  as  interesting  specimens  of  silieified 
masses  of  wood,  and  fragments  even  of  large  trees,  which  reminded 
us  of  thoae  of  the  Portland  rook  of  the  South  of  England;  besides  an 
infinite  number  of  impressions  and  carbonized  remains  of  more  deli- 
cate varieties  of  plants,  that  are  not  undeserving  of  a  passing  notice. 

On  looking  over  the  imperfectly  defined  series  of  these  plants,  it 
will  be  seen  that  they  are  all  cryptogamous,  cellulares,  or  acotyle- 
dones,  with  the  exception  of  Thuytea ;  and  that  they  belong  to  genera 
some  of  whose  species  are  distributed  abundantly  amongst  the  coal 
vegetation  of  all  parts  of  the  world.  These  species,  however,  appear 
to  be  new;  that  is,  they  do  not  belong  to  the  carboniferous  period. 
One  approaches  to  the  oolite  period,  and  the  consideration  given  to 
this  group  of  plants  led  to  the  conclusion  that  they  were  "perhaps 
coeval  with  the  oolites." 

The  large  broken  masses  of  silieified  wood  are,  unquestionably, 
remains  of  vasculares,  or  dicotyledonous  plants  or  trees,  no  member 
of  which,  wo  believe,  has  yet  been  observed  in  our  ancient  coal  vege- 
tation. These  resemble,  somewhat,  the  silieified  wood  of  the  Portland 
oolite ;  and,  like  them,  exhibit  no  marks  of  perforation  by  the  teredo. 

It  must  be  observed,  that  all  the  genera  to  which  we  have  assigned 
the  fossil  plants  of  Fredericksburg,  occur  in  the  oolitic  group  of  Eu- 
rope. For  this  fact  we  have  the  testimony  of  M.  A.  Brongniart;  of 
Saussure,  Phillips,  Murchison,  De  la  Beche,  and  many  others.  Mr. 
Nuttall  has  described  silieified  wood,  near  the  James  Biver,  having 
characters  resembling  those  we  have  mentioned  at  Fredericksburg.* 

If  we  mistake  not.  Professor  W.  B,  Rogers  has  also  satisfied  him- 
self that  the  date  of  the  Fredericksburg  sandstone  "is  referable  to 
that  of  the  oolite, "t 

The  geological  and  topographical  position  of  this  lignite  sandstone 
13  immediately  beneath  the  older  tertiary  formation,  and  superficiaily 
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occupies  a  belt  immecliatcly  west  of  it,  overlying  tlie  primary  rocks 
of  Fredericksburg  and  Petersburg.* 

Between  Fredericksburg  and  Ricbmond,  lignite  and  thin  seams  of 
impure  bituminous  coal,  according  to  the  State  Surveyor,  are  of  fre- 
quent occurrence  in  tbese  feldspatbic  sandstone  beds,  provisionally 
termed  "upper  secondary  stone,"  -wbicb  are,  in  many  places,  largely 
intermingled  mth  dark  coloured  micaeeoua  elates  and  bituminous 
shales. 


PETROLEUM. 

In  the  valley  of  the  Little  Kanawha,  about  six  miles  from  the  mouth 
of  Hew's  River,  is  a  spring  from  which  from  fifty  to  a  hundred  bar- 
rels of  petroleum  are  annually  collected.  Petroleum  also  rises  in 
nearly  all  the  wells  in  the  salt  region  of  the  Kanawha. 

e  Report,  1340,  p]).  27  anil  35.    American  Jonmal 
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V.    KENTUCKY   DIVISION 

OF   THE    GKEAT  ALLBOHAKY    COAL-FIELD. 

Tug  superficial  coal  area  within  thia  State  via  have  computed  at 
9,000  square  miles. 

Profrasor  Mather  computed  it  at  only  seven  thousand,  which,  if  we 
estimate  the  workable  or  productive  area  of  coal  alone,  would  be 
very  ample.  In  1837,  an  address,  recommendatory  of  a  State  geologi- 
cal survey,  was  made  by  Mr.  Trimble  to  the  Kentucky  legislature.* 
In  consoquonco  of  thia  movement,  Professor  Mather  was  instructed 
to  make  a  geological  reconnoisaneo  of  tho  state,  which  was  aocom- 
plisbed  the  following  year,  1838.  Since  that  time,  no  fiirther  pro- 
gress towards  a  more  detailed  survey  has  been  made,  and  our  infor- 
mation is  less  ample  than  it  could  be  desired. 

The  congressional  return  from  Kentucky,  1841,  shows  that  she 
raised  in  1840,  58,8167  bushels,  or  21,000  tons  of  coal,  an  amount 
far  below  the  actual  production. 

There  appear  to  be  several  qualities  of  coal  here.  The  "main 
seam,"  which  extends  from  Pittsburg  to  Wheeling  through  Virginia, 
is  said  to  reach  Sandy  river  at  the  boundary  of  this  state,  but  does 
not  pass  into  it,  or  extend  but  a  very  short  distance,  southward. 

Of  Cannel  coal,  several  seams  are  said  to  be  found  on  the  Ken- 
tucky river,  and  tho  quality  is  highly  commended. 

Nearly  all  the  coal  brought  into  use  in  Kentucky  is  reported  to  be 
of  the  description  called  Oannel.  It  is  slightly  bituminous,  but 
rarely  cakes  in  burning.  Its  analysis  seems  to  ally  it  to  the  dry  or 
semi-bituminous  coal  of  the  Cumberland  mountain,  described  by  Dr. 
Troost. 

Mr.  Trimble  details  eomo  experiments  made  by  steam-boats  on  the 
Ohio,  from  which  it  was  ascertained  that  the  daily  expense  of  fuel, 
when  mineral  coal  was  used,  was  less  than  one  half  that  of  cord- 
wood. 

Four  hundred  and  fifty  steamboats,  using  twenty 
cords  of  wood  in  tho  twenty-four  hours,  and 
running  two  hundred  days  per  annum,  will  con- 
sume an  amount  of  wood,  whose  value  at  $2  50 
per  cord,  would  be |4,500,000 

By  the  use  of  coal,  during  the  same  time,  and  pro- 
ducing similar  effect 1,500,000 

Annual  saving         $3,000,000 
■s  Hon.  D.  Trimlilo ;  Report  on  tho  coal  aM  iron  tt.ide  of  Eentuelty,  ISSr, 


>y  Go  Ogle 


302  UNITED  STATES  OF  AMERICA. 

The  price  of  this  coal  at  Louisville,  1844,  was  seven  and  a  half 
cents  per  bushel,  by  the  boat  load,  equivalent  to  two  dollars  and  ten 
cents  per  ton. 

Mr.  Mather's  report  (1838)  to  which  we  shall  now  more  par- 
ticularly advert,  states  that,  at  that  time,  at  least  one  million  of 
bushels  [35,714  tons]  were  annually  sent  to  market  from  the  mines 
on  the  principal  rivers. 

He  estimates  that  the  coal  formations  of  Kentucky  cover  twelve 
thousancl  square  miles,  of  which  seven  thousand  square  miles  contain 
workable  coal  beds. 

The  coal  is  of  three  varieties — 

1.  Bituminous — Caking  coal. 

2.  do.  but  not  adhesive. 

3.  Cannel,  or  Splint  coal — Steam  coal. 

Besides  the  million  bushels  which  descend  the  principal  rivers, 
about  two  millions  more  are  consumed  in  the  iron  and  salt  works  of 
the  state  ;  thus  amounting  to  107,143  tons.  This  shows  the  fallacy, 
we  have  before  pointed  out,  of  the  census  returns,  which,  two  or  three 
years  afterwards,  when  the  production  was  greater,  only  included 
21,000  tons. 

The  use  of  coal  for  steamboats,  the  reporter  urges,  is  increasing 
rapidly,  and  its  recommendations,  for  that  purpose,  are  principally 
these — 

1.  It  makes  a  more  uniform  and  more  easily  regulated  fire  than 
wood. 

2.  The  economy  in  the  use  of  coal,  over  wood,  is  three-fifths. 

S.  The  weight  of  equivalent  quantities  of  coal  and  wood  is  as  one 
to  three. 

4.  The  bulk  do.  do.  as  one 
to  nine. 

5.  The  labour  and  expense  do.  putting  on  board,  as  one 
to  four,* 

The  geologist  enumerates  a  great  many  details  and  localities  within 
the  Kentucky  region  where  coal  prevails. 

The  Cannel  coal,  on  the  bank  of  the  Kentucky  river,  occupies  a 
bed  of  four  feet  thick,  of  which  about  three  feet  are  of  this  variety, 
the  remainder,  or  upper  part,  being  common  bituminous  coal. 

The  bituminous  coal  seams  of  Kentucky  appear  seldom  to  exceed 
three  feet  thick,  and  in  general  are  of  less  dimensions.  They  are, 
however,  accompanied  throughout  the  entire  extent  of  the  coal  field, 
by  the  valuable  mineral,  argillaceous  carbonate  of  iron.  Mr.  Mather's 
calculation  is  that  it  averages  one  yard  thick  over  the  whole  12,000 
square  miles ;  equivalent  to  38,400  millions  of  tons :  "  a  quantity 
sufficient  to  supply  a  ton  of  iron,  annually,  to  every  individual  in  the 

«  Robert  TriploWa  Circular. 
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United  States,  [the  population  being  then  fifteen  millions,]  for  2,560 
years."  But  we  have  stated  that  not  more  than  7,000  to  9,000 
square  miles  contain  workable  coal  beds.  If  such  an  amount  of  iron 
ore  really  exists  as  three  feet  in  thickness,  under  the  entire  area  of 
the  coal-field,  it  far  exceeds  anything  of  the  kind  in  any  other  region 
we  are  familiar  with  in  the  United  States ;  for  rich  aa  the  States  are 
in*  this  mineral,  in  the  aggregate,  the  supply  from  the  carboniferous 
strata,  appears  to  be  but  feeble  and  uncertain  ;  although  the  defici- 
ency seems  amply  compensated  for  in  the  immense  supply  of  hema- 
tite furnished  by  the  subjacent  limestone  series. 


YL    OHIO    DIVISION 

OP  THE   GREAT   ALLEGHANY  COAL-FIELD. 

The  superficial  coal  area  within  this  State  we  have  computed  at 
11,900  square  miles. 

At  what  period  the  principal  deposits  of  mineral  coal  became 
.known  is  uncertain.  On  the  ratification  of  the  treaty  of  peace  in 
1763,  Colonel  Croghan  w^  the  first  agent  deputed  by  the  British 

fovernment  to  descend  and  explore  the  Ohio,  and  conciliate  the 
ndjan  occupiers.  His  private  journal,  which  was  only  published  in 
1831,  makes  no  allusion  to  coal  in  this  state,  but  he  especially  noted 
the  beds  of  coal  on  the  banks  of  the  Wabash.*  It  was  certainly 
known  shortly  afterwards ;  for  in  Captain  Hutchins'  map,  published 
in  London  in  1777,  we  observe  that  coal  mines  are  marked  on  the 
western  side  of  the  Ohio  river. 

Occasional  notices  of  portions  of  the  Ohio  coal  region,  and  certain 
local  developments  therein,  have  long  ago  appeared. 

In  1835,  an  elaborate  article  was  published  in  Silliman's  Journal 
of  Science,  "  on  the  bituminous  coal  deposits  of  the  valley  of  the 
Ohio,"  by  Dr.  S.  P.  Hildreth.  It  furnished  some  useful  details  of 
coal  operations  and  statistics,  in  this  and  the  bordering  States.  This 
memoir  was  illustrated  by  a  great  many  wood  cuts  of  fossil  remains, 
local  sections,  and  a  geological  map  of  the  Ohio  valley,  including 
parts  of  Pennsylvania,  Virginia,  and  Ohio.  The  geological  investi- 
gations set  on  foot  in  those  States,  by  direction  of  their  local  govern- 
ments, have,  in  great  measure,  already  superseded  Dr.  Ilildreth's 
memoir.  Nevertheless,  as  the  work  of  an  individual  explorer,  unas- 
sisted by  the  official  patronage  and  the  treasuries  of  those  States,  it 

*  Moatlily  Journal  of  Geology,  VoL  L 
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ia  desirving  of  honourable  mention,  as  a  serviceable  contribution  to 


It  has  beoa,  not  unfrequently,  observed,  in  relation  to  the  State 
surteya,  that  they  have  more  regard  to  technical  and  theoretical 
geology,  than  to  practical  and  industrial  results.  In  this  light,  it 
has  been  argued,  these  State  surveys  have  somewhat  failed  in  the 
utilitarian  results  expected  from  them.  Perhaps  it  wore  scarcely 
fair  to  unite  all  these  multifarious  duties  in  the  same  party,  Gieolo- 
gists  are  commonly  occupied  with  duties  sufficiently  onerous  and 
laborious  in  their  specific  departments,  and  in  investigations  over 
fields  heretofore  little  trodden  by  men  of  science,  to  make  much  pro- 
gress in  economic  and  statistical  researches.  It  were  better,  no 
doubt,  that  these  distinct  subjects  of  inquiry  were  divided,  or  that 
they  should  follow  each  other.  On  the  whole,  we  think  we  are  not 
far  wrong,  in  the  belief,  that  the  American  geological  surveys  do,  in 
point  of  fact,  contain  more  details  of  statistical,  commercial  and  in- 
dustrial utility,  than  can  be  found  in  the  geological  reconnoissances 
and  memoirs  of  any  other  country. 

But  to  return  to  that  of  Ohio.  The  attention  of  the  legislature 
having  been  called  to  the  subject  by  the  governor,  a  select  committee 
reported  on  so  much  of  his  Excellency's  message  as  related  to  a  geo- 
lo^cal  survey  of  the  State. 

Professor  W.  W.  Mather,  in  association  with  Dr.  J.  Locte,  and 
other  competent  assistants,  commenced  the  survey,  and  one  report  of 
their  joint  labours  appeared  in  1837,  and  another  in  1838.  As  the 
reports  of  the  former  gentleman  are  always  characterised  by  special 
attention  to  economic  geology,  those  of  Ohio  furnish  a  large  amount 
of  important  statistics,  from  which  many  of  tho  following  notes  are 
derived. 

From  the  magnitude  of  this  coal  field,  which  comprises  one-third 
of  the  entire  area  of  the  State — bordered  by  tho  Ohio  river  for  three 
hundred  miles,  and  intersected,  longitudinally  and  centrally,  by  the 
Ohio  and  Erie  Canal — it  will  readily  be  perceived  that  its  coal  mines 
must  he  classed  with  the  most  prolific  sources  of  local  productive  in- 
dustry. 

Ir.  the  words  of  the  reporter,  "it  is  estimated  that  about  twelve 
thou«F,nd  square  miles  are  undoubtedly  underlain  by  coal,  and  five 
thousand  by  workable  beds  of  that  valuable  mineral."  This  estimate 
appears  to  be  a  very  fair  one,  and  precludes  all  misapprehension  as 
to  the  available  amount. 

The  physical  features  of  the  country  are  favourable  to  the  work- 
ing of  these  horizontal  coal  strata,  by  the  simple  means  of  adit 
levels ;  and  it  will  be  long  ere  the  wants  of  the  community  call  for 
another  system  of  working,  either  by  steam  power,  deep  shafts,  or 
costly  machinery. 

"  Probably  a  mean  thickness  of  six  feet  of  coal,  capable  of  being 
worked,  over  five  thousand  square  milos,  is  a  moderate  estimate  of 
our  resources  in  this  combustible."*     According  to  certain  data, 

®  First  Annual  Report,  bj  W.  W.  Hathor,  pp.  5,  C.   1S37. 
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there  are  now  beaeath  the  surface  of  these  five  thousand  square  miles, 
thirty  thousand  miUiona  of  tons  of  coal.  In  the  ordinary  method  of 
computation,  in  these  cases,  ire  may  safely  estimate  that  at  least 
twenty-three  thousand  millions  of  tons  are  available.  Could  we  con- 
template a  demand  for  Ohio  coal  as  large  as  five  millions  of  tons  per 
annum,  there  will  he  an  annual  supply  unexhausted  until  the  termi- 
nation of  four  thousand  six  hundred  years. 

In  the  second  annual  report,  the  author,  after  revising  the  geolo- 
gical data  which  form  the  basis  of  this  computation,  affirms,  that  from 
the  information  subsequently  acquired,  in  1838,  he  felt  not  only  jus- 
tified in  sustaining  the  foregoing  statement,  but  in  materially  enlarg- 
ing it,  for  it  had  been  proved  by  later  investigations,  that,  in  some 
counties,  the  coal  was  from  twenty  to  thirty  feet  thick,  in  the  aggre- 
gate.* 

In  the  official  report  to  Congress,  in  1841,  it  appears  that  there 
were  raised  within  the  State  in  1840,  125,478  tons  of  bituminous 
coal ;  employing  four  hundred  and  thirty-eight  workmen,  and  $46,7T5 
of  capital. 

In  1838,  the  quantity  produced  was  estimated  at  107,100  tons. 

The  Ohio  geologist  urged  the  substitution  of  mineral  coal  for  the 
ordinary  charcoal,  in  iron  works.  It  had  already  been  partially 
adopted  by  means  of  a  mixture  of  the  two  kinds  of  fuel.  The  Ohio 
coal  is  proved  to  make  excellent  coke  ;  and  in  that  state  is  used  in 
equal  proportions  with  the  charcoal.  In  effective  result,  it  is  ascer- 
tained, that  an  increased  make  of  iron  occurs ;  equal,  it  is  affirmed, 
to  thirty-three  per  cent. 

The  price  of  coal  here,  as  elsewhere,  fluctuates  according  to  the 
demand.  It  is  considered  to  be  worth  four  cents  per  bushel  at  the 
place  of  production;  and  after  being  conveyed  one  hundred  miles,  to 
the  ports  of  Cleveland  and  Erie,  it  usually  sells  for  fourteen  to  six- 
teen cents  per  bushel;  and,  at  more  distant  points,  it  produces 
eighteen  cents  per  bushel ;  equivalent  to  from  three  to  five  dollars 
per  ton,  at  the  places  of  consumption,  according  to  the  distance  of 
transportation ;  even  reaching  as  high  as  ten  or  twelve  dollars  at 
New  Orleans. 

The  ordinai-y  charcoal  furnaces  in  Ohio  require  a  command  or  re- 
source of  from  two  thousand  to  five  thousand  acres  of  woodland,  to 
keep  them  constantly  supplied.  Now,  with  six  feet  of  coal  beneath 
the  very  ground  upon  which  the  furnace  is  erected,  the  produce  of 
only  half  an  acre,  annually,  would  be  needed,  while  its  surface  would 
still  grow  timber,  or  be  under  cultivation.  Such  are  the  different 
circumstances  which  attend  the  two  descriptions  of  fuel. 

Like  all  districts  which  are  covered  with  primeval  forests,  Ohio 
will  long  continue  to  make  use  of  wood  for  domestic  use,  until  it  be 
exhausted,  or  shall  become  more  expensive  to  procure  than  coal. 

One  hundred  and  four  thousand  three  hundred  and  twelve  tons  of 
fuel  were  consumed  in  the  iron  works  of  Ohio,  in  1840. 


»  Soeoua  Eepoi-t,  18SS,  p.  7 
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Raw  bituminoua  coal  has  at  length  [1846]  been  solely  employed 
in  ft  blast  furnace  in  this  Sta,te,  at  Poland,  on  the  Mahoning  river. 
This  is  the  first  American  furnace  in  which  pig-iron  has  been  so 
made. 

At  Oarr's  Ran,  one  hundred  and  sixty  miles  below  Wheeling,  and 
two  hundred  and  four  miles  above  Cincinnati,  an  important  seam  of 
coal  is  rained,  and  this  fuel  is  supplied  to  the  steamers  as  they  pass 
along  the  Ohio  river.  It  is  dug  almost  at  the  water's  edge  ;  and, 
consequently,  the  cost  of  t  ansj  t  t  n  a  more  triflo.  The  price 
of  the  coal  is  generally  six  cents  a  b  1  1.  In  regard  to  quality, 
this  is  a  lighter  and  drier  coal  than  that  f  Wheeling ;  being  less  bi- 
tuminous and  less  adapted  to  tl  e  s  f  the  blacksmith ;  but  it  is 
better  approved  for  steamb  ta  and  f  e  erberatory  furnaces.  The 
same  vein  is  worked  on  the  K  ntu  1  y        jpposite  side  of  the  river. 

Ohio  Goal  raised.'^ 

Tone. 

1840 104,312 

1843 103,850 

1847 181,600 

1848 227,104 

The  principal  points  of  coal  mining  in  Ohio  are  Tallmadge,  Sum- 
mit county;  Pomeroy,  Meigs  county;  Nelsonville,  Athens  county; 
and  the  same  points  in  Stark  and  Coshocton  counties.  The  amount 
brought  to  market  from  these  several  points  in  1850-51,  was  as  fol- 
lows:    Total  in  bushels,  6,489,299. 


Professor  Briggs  divides  the  Ohio  coal  district  into  two  geological 
series ;  the  higher  and  the  lower  group. f  The  lower  series  embraces 
but  a  portion  of  the  main  area  towards  the  east,  in  Jackson,  Scioto, 
and  Lawrence  counties.  In  these  he  has  observed  throe  workable 
beds  of  coal.  "  The  aggregate  thickness  may  be  safely  estimated  at 
from  ten  to  twelve  feet."  The  gross  quantity  of  the  coal  beneath 
this  area,  which  is  represented  to  bo  two  hundred  and  fifty  square 
miles,  is  computed  to  be  two  thousand  two  hundred  and  fifty  millions 
of  tons  ;  which,  upon  the  ordinary  method  of  computation,  and  pre- 
suming that  it  is  accessible  to  the  miner,  may  be  reckoned  about 
seventeen  hundred  millions  of  tons,  of  available  coal.  It  would  bo 
more  prudent,  however,  not  to  extend  the  estimate  beyond  fifteen 
hundred  millions.  It  is  but  right  to  add  here,  that  a  more  detailed 
examination,  subsequently,  led  the  reporter  to  enlarge  his  computa^ 
tion  to  three  thousand  millions  of  ton8.| 

In  the  Ohio  second  annual  report,  is  an  account  of  the  coal  of 

«  Cineinnali  Alias. 

■f  Briggs'a  First  Report,  as  Assistant  Ooologist,  1SS7. 

j  Erigg!  in  Second  Report  of  Obio,  p.  41.    1838. 


>y  Go  Ogle 


Musltinguin  eoanty,  tlirough  wbieh  the  river  of  tliat  name  passes. 
Hero  are  aix  workable  beds ;  four  of  which  extend  nearly  thirty  miles 
through  the  county,  and  two  extend  about  fifteen  miles.  The  aggre- 
gate thickness  of  available  coal  being  determined  to  be  eighteen  feet, 
the  amount  of  fuel  is  hence  computed  at  three  hundred  and  fifty- 
nine  millions  of  tone.  Admitting  a  profit  of  only  twenty-five  cents 
per  ton,  the  result  on  this  comparatively  small  fraction  of  the  gross 
productive  coal  area,  is  found  to  be  about  ninety  millions  of  dollars 
—$90,000,000. 

The  Tuscarawas  valley  and  adjacent  district,  lying  north  of  the 
preceding,  comprehend,  according  to  the  authority  last  quoted,  an 
area  of  about  five  hundred  and  fifty  square  miles ;  which  on  a  rough 
calculation,  is  considered  to  be  underlaid  by  an  average  thickness  of 
six  foot  of  coal.  These  data,  therefore,  furnish  a  gross  result  of  thirty- 
three  hundred  millions  of  tons,  of  which  probably  about  two  thousand 
millions  are  attainable. 

IKON  MANUFACTURES    OP   OlirO. 

The  following  summary  has  been  compiledfrom  the  Railway  Eecord 
of  Cincinnati.     In  Cincinnati  and  its  suburbs  there  are  not  less  tban 
60  Iron  factories  of  the  largest  sort,  which,  with  their  dependent 
work-shops  give  employment  to  full  5000  operatives.     The  iron  ore  is 
found  almost  entirely  east  of  the  Scioto;  and  occasionally  in  the  form 
of  bog  ore  in  the  north.     The  iron  works  and  Iron  produce  of  Ohio 
are: — 

Pig  Iron. 
Furnaces     ------  35 

Tons  of  Iron  used  ...  -  140,610 

Pig  Iron  made,  tons  ,  .  .  .     52,658 

Bushels  of  Coal  Consumed  -  -  -  -   605,000 

Coke  and  Charcoal,  bushels  ■  -  5,428,800 

Operatives  .  _  .  .  .        2,415 

Capital  invested       -  -  -  -  ^1,600,000 

Value  of  Products  -  -  -  ^,000,000 

1853.  In  the  production  of  pig-iron,  Ohio  is  the  second  State  ia 
the  Union,  being  next  to  Pennsylvania,  the  latter  producing  half  the 
pig-iron  in  United  States  and  the  former  one-tenth. 

Iron  OitsttnES.  Tona.  Wrought  Iron.  ]'ons. 

Factories  11 

Pig  metal  used  18,675 

Blooms  2,900 


Factories  183 

Pig  metal  ii^on  and  ore  used 

41,000 

Castings  made  38,000 

Coal  consumed,  bushels  848,000 
Coke  and  Charcoal  "  355,120 
Operatives  employed  2758 

Capital  employed  $2,000,000 
Value  of  products      $3,200,000 


Coal  consumed,  bushels  600,000 
Coke  and  Charcoal  466,900 
Operatives  708 

Wrought  iron  produced  14,416 
Capital  invested  $700,000 

ValuQ  of  products     ®J, 500,000 
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The  following  general  view  will  give  the  relative  atancling  of  the 
principle  States  in  the  manufacture  of  iron.* 


Pennsylvania 

Iron  Works. 

1331      - 

Value  of  Produfifs. 

flf20,327,000 

New  York  - 

401     - 

7,941,000 

Ohio 

229    - 

6,700,000 

Virginia 

122    - 

2,450,000 

New  Jersey 

108    - 

1,975,000 

Tennesee     - 

81    - 

1,010,000 

These  States  produce  more  than  two  thirds  the  iron  ore  and  iron 
of  the  United  States, 


STATE    IMPROVEMENTS    IN    OHIO. 

State  Canals  and  Roads,  eight  hundred  and  fifty-two  miles,  cost 
§15,283,783.  Gross  revenue  derived  from  the  six  canala  and  other 
State  works  in  Ohio.— In  1844,  *589,676;  in  1845,  8494,313;  in 
1846,  5630,770. 

In  1851,  $833,033  received  from  tolls  ;  1852,  $757,502. 

In  1853,  Canal  tolls        ...  - 1605,165 

National  road,    -----      35,354 
Maumee  road,    -  -  -       ,     -  -      10,462 


THE  LAKE  TRADE  FEOM  CLBVELAHD. 

Since  the  opening  of  the  canal,  from  the  coal-field  to  Lake  Erie, 
at  the  Port  of  Cleveland,  the  latter  has  become  an  important  outlet 
for  the  productions  of  this  State. 

The  following  table  comprises  the  collector's  annual  returns  of 
mineral  coal  which  arrived  at  Cleveland,  via  the  Ohio  Canal,  and 
also  the  amount  which  was  shipped  at  the  port. 

•  Mining  Magnaine,  18B4. 
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Rceeivad 

bjftinal. 

Sh^ppe,]. 

Reooirod 

by  OanaJ. 

Bus  lie  Is, 

Tons, 

TODB, 

Buahols. 

Tona. 

issn 

5,100 
9^288 

1845 
1846 

839,880 
803,806 
1,238,622 

31^921 
44,236 

1S39 

140,043 

5,000 

1348 

1,B25,45I 

66,551 

167,045 

6S,70T 

1841 

479,441 

1''123 

4S29 

I'.'iO 

2,34V,844 

1343 

I'fil 

2,992,343 

107,134 

1813 

381,834 

15 'lis 

lllbS 

1152 

3,940,749 

ISU 

350,812 

"   0  a 

16  613 

1853 

LuU  C 

(/  r^at 

laid  Ohio. 

fn 

1 

ri.du  V    t 

'J  oaniboat' 

CoalEspov'd. 

Value  of 

1 

1 

1 

s 

-Vr  vaa 

A..y.U 

turos. 

Tons. 

Value. 

1830 

15 

1,029 

213 

218 

mik. 

Dsliat;. 

1836 

38 

3,962 

870 

1840 

66 

9,304 

1,344 

1.344 

1842 

80 

8,671 

1,418 

1,412 

1,050 

1,050 

2,825 

7,119 

5,851,898 

35,204 

681 

1,472 

1,522 

1,260 

i,2eo 

16,613 

49,83S) 

184S 

7,040,492 

Ccunmerce  of  Cleveland,  Ohio,  1851,  was  as  followa  :* 

-  22,804,159 

-  12,026,497 


Imports  coastwise. 
Exports, 


Total  coastwise, 


Foreign  Imports, 
"       Exports, 


Total  Commerce, 


-  34,830,656 

360,634 
284,937 

-  B5,476,32T 


The  population  of  Cleveland,  which  numberecl  in  1850,  17,600,  is 
no-ff  put  down  at  50,000.     1853. 

In  1841,  out  of  1364  arrivals  at  this  port,  437  were  from  Cana- 
dian ports  on  Lake  Erie,  and  from  American  and  Canadian  ports, 
via  the  Welland  Canal. 

Out  of  1366  departures,  422  were  to  Canadian  ports,  and  similar 
places  as  hefore  named.  In  1842,  entered  from  Canada,  356 ;  cleared 
for  Canada,  363. 

In  1846  the  foreign  [Canada]  trade  of  this  port  was  as  follows : 
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CKITED  STATES  OF  AMERICA. 


ABEIVAES  AND  CLEAEAKCES. 


Vessds. 

Tons. 

In  American  vessels, 

165 

12,258 

In  Britieh  vesaelB, 

162 

18,759 

Hence  it  would  appear  that  tlie  trade  with  Canada  is  diminisliin 
at  this  port, 


COMMERCE  OF  THE  t 


3  ABOVE  NIAGARA  FALLS. 


As  bearing  collaterally  on  the  progressive  advancement  in  the  in- 
digenous production  and  commerce  of  the  States  which  border  Jipon 
the  Upper  Lakes,  wc  add  a  few  statistical  notes. 


General  Commei-ce  of  ihe  Upper  Lakes,  sJiomng  Hie  periodical  incr 

M^e. 

=i 

i 

|| 

Is 

Is 

Years. 

Oserviitions. 

Sa, 

a  Q 

Tonnage. 

If 

1* 

D^ll^n. 

1S25 

Tonnage  on  tho  Lakes,     . 

First  year  atler  opening 

ho  Ohio  Canal, 

3,552 

(Jeoond  year,» 

n 

229,212 

Fifth  year, 

2i,0iT 

Seventh  year. 

15 

3i,27r 

1840 

Hinth  year. 
Tenth  year, 
On  all  the  lakes,   . 

B(l 

41,184 
56,262 
76,000 

725,623 
767,123 

1846 

1  Tonnage  at  Ihe  end  of 

be  lath  yeai,  . 

462 

91,250 

1        "       on  all  the  laltas. 

106,836 

1347 

113,000 

Tonnage  on  all  tho  lakes, 

180 

212,1)00 

There  are  now  steamers  on  the  Western  Lakes,  of  1140,  liJOO  and 
1705  tons  burthen. 

PORT  OF  BUFFALO  OK  LAKE  ERIE. 

Number  of  arrivals  from  the  lakes  in  1825,  only  200  of  all  de- 
scriptions; in  1846,  steamers,  1310;  propellers,  200;  other  vessels, 
of  various  denominations,  2,357.  Total  arrivals,  3857;  aggregate 
tonnage,  912,957  tons. 

Value  of  the  property  arrived  and  cleared  on  the  canal  at  Buffalo, 
inl846,  «38,214,025. 


J-  Letter  on  tho  Lake  i 


s,  by  J.  L.  Earl 
rciol  paper,  September  Sth,  1 
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Coal  received  at  Buffalo  from  tlie  lake,  cliieflj  from  Pennsjivania. 


'M5 

1845 

4330 

1846 

7716 

1847 

Arrivals  from  Canada,      487  95, 87? 

Cleared  to  Canada,  492  96,441 

*'Value  of  property  cleared  on  the  canal  at  Buffalo,  in 

1853, $22,652,408 

Value  of  property  left  at  Buffalo   going  to  Western 

States  and  Canada  on  the  Erie  canal,        -  -     64,612,102 


87,264,510 


TRADE  "WITH  CANADA. 


Total  value  of  the  imports  into  the  district  from  Canada, 

1853,  was, $392,719 

Duties  collected,           ...            -            -  84,943 
Value  of  exports  to'  Canada  from  the  district  of  Buf- 
falo Creek,           993,400 

Coal  exported  from  district  of  Buffalo,  1853: 

Tins.  Villus. 

217       -  -  -  -  ?1,630 

PORT   OF   ERIE. 

Export  of  Bituminous  Coal  received  from  Pennsylvania : 

Years.  Tons.  Value. 

1845,  -         -  8,507     1=     121,218 

1846,  -        -        21,534    =       53,835 

Total  receipt  of  coal  at  the  Port  of  Erie,  by  the  Erie  Extension 
Canal : 

1846,  25,000  tons.       I  1849,  70,326  tons. 

1847,  70,000    "        I  1852,t         140,000     " 

Number  and  description  of  vessels  built  on  Lake  Erie,  during  six 
years,  from  1841  to  1846,  inclusive :  Steamers,  47  ;  propellers,  19 ; 
sailing  vessels,  185.  Total,  251  vessels,  having  a  tonnage  of  49,801 
tons. 
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UNITED  STATES  OF  AH  E  MO  A. 


COAL  TKADB   OP  THE  LAKES. 


Sources  of  Suj^pl^,  Markets,  and  Prices, — from  Notes  f  ^ 
Col.  James  L.  Barton,  of  Buffalo. — "  The  Lake  markets  are  sup- 
plied with  the  anthracite  and  bitunimoua  coals.  The  Anthracite  is 
ottained  from  coal  fields  in  the  Schujlkill,  Lehigh,  and  Lackawanna 
regions,  Pennsylvania.  Large  quantities  are  brought  to  the  Hud- 
son river  by  the  Delaware  and  Hudson  canal,  and  mucR  greater  sup- 
plies are  conveyed  from  Philadelphia,  by  sea,  to  New  York.  It  is 
brought  up  the  Hudson  to  Albany.  The  Brie,  Champlain,  and  Os- 
wego canals  are  the  channels  through  which  this  description  of  coal 
reaches  the  Lake  country.  The  state  permits  coal  to  pass  through 
the  canal  at  a  rate  of  toll  of  one  half  mill  per  1000  lbs,  per  mile.  In 
this  market,  this  kind  of  coal  can  be  furnished  for  $7  per  ton.  It  is 
used  by  our  iron-makers  for  casting  purposes.  Bituminous  coal,  of 
which  large  quantities  reach  the  lakes,  is  obtained  from  several 
sources  in  different  states.  This  coal  is  made  use  of  here  for  smith- 
ing and  fuel ;  and  is  sold  at  $6  a  ton.  The  quantity  of  Anthracite 
and  Blossburg  coal  delivered  at  Buffalo,  hj  the  Erie  canal,  in  1849, 
ivas  13,367,595  pound3[5967  tons],  and  at  Oswego,  6,608,422 pounds, 
or  2950  tons. 

Large  quantities  of  bituminous  coal  are  obtained  from  coal-fields 
in  the  north-western  part  of  Pennsylvania,  60  to  80  miles  south  of 
Lake  Erie.  This  coal  is  of  a  very  superior  quality,  and  is  extensively 
used  by  boats  and  other  machinery  driven  by  steam,  as  well  as  for 
smithing  and  domestic  purposes  of  fuel.  Very  Urge  supplies  reach 
Erie  from  the  beds.  Bituminous  coal  is  also  freely  obtained  in  Ohio, 
from  beds  lying  along  the  line  of  the  Ohio  canal,  and  eastward  from 
the  Lake  50  to  80  miles.  This  coal  is  also  of  a  very  superior  cha- 
racter, and  is  preferred  by  many  to  the  Erie  coal.  Like  the  Erie 
coal  it  is  principally  used  for  steam  and  fuel,  and  also  for  smithwork. 
Neither  of  these  coals  are  as  highly  bituminous  as  the  Blossburg. 
In  1849,  1,910,474  bushels  were  received  at  Cleveland.  It  is  sold 
at  the  same  rate  as  at  Erie,  from  $2.50  to  ?3  per  ton.  Erie  and 
Cleveland  coal  is  worth  in  Buffalo,  $4  per  ton.  I'rom  these  two 
places,  Erie  and  Cleveland,  large  shipments  are  made  to  different 
points  around  the  Lakes,  on  both  sides.  It  is  freighted  at  cheap 
rates,  by  vessels  which  fill  up  their  cargoes  with  this  description  of 
loading.  Canadian  ports  are  largely  supplied  from  these  places  with 
this  article.  In  1848,  the  shipment  of  coal  from  Cleveland  to  Ame- 
rican and  Canadian  ports,  was  131,200  tons.  Another  source  of 
supply  of  bituminous  coals,  is  from  beds  lying  on  the  line  of  the 
Michigan  and  Illinois  canal,  in  Illinois,  distant  from  Chicago,  on 
Lake  Michigan,  6  to  80  miles.  This  canal  was  opened  in  1848, 
and  but  little  coal  came  to  market  that  year.  In  1849,  5,150  tons 
reached  Chicago.  The  upper  part  of  these  beds  furnish  coal  highly 
charged  with  sulphur,  wliich  confines  the  use  of  it  principally  for 
household  purposes.  Boats  and  other  machinery  make  but  little  use 
of  it  for  steam,  it  being  so  destructive  to  grate-bars  and  boilers.    But 
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the  quality  of  the  coal  is  improving  the  deeper  the  heds  are  worked, 
and  the  prospect  ia  that  coal  of  equal  quality  will  soon  he  raised  from 
them,  as  free  from  this  ohjectionable  matter  as  tho  Cleveland  and 
Erie.  The  production  of  these  mines  is  not  definitively  known,  but 
a  writer  ia  the  Cleveland  Herald,  estimates  the  entire  consumption 
of  coal  by  the  Lake  region  in  1853,  at  300,000  tons." 


NEW  yOKK  STATE. 

Statement  of  tolls  received  at  three  of  the  principal  lake  ports  of 
New  York,  viz.  Buffalo,  Black  Rock,  and  Oswego,  in  tho  years  1845 
and  1846,  shoiving  an  advance  of  fifty  per  cent,  in  two  former  years : 

1845,  -        -         $677,922 

1846,  -        -        1,013,478 

Total  value  of  property  shipped  from,  and  arriving  at,  Oswego,  hy 
canal,  for  two  a 


1852.  1853. 

Property  aiTivmg,         -        $16,415,334  ?B20,159,202 

Property  cleared,  -  10,746,637  14,316,960 


Total,  -         -         -         ^27,161,9(1  ^34,476,162 

Tolls  collected  at  Oswego : 

1852.  1853. 

$314,436  88  $392,730  71 

The  arrivals  at  Oswego,   from   Canada,  the  past  season,  1853, 
amount  to  about  400  tons  more  than  from  American  ports.* 

MICHIGAN. 

Value  of  Exports. 

From  all 

1840J  "'  "    "  "''     ^"kll^oilsiT 

1842,  ^1,108,000 

1846,  2,495,333  4,647,608 

1847,  3,883,318  7,119,832 
Foreign  and  coastwise,    1851,  4,076,464 

Michigan  Tonnage,  enrolled  and  licensed : 

Tenrs.  Tons.  Ajnerican.  Britisli. 

1846,  -        -         -         26,928  4001  235 

1847,  including  steamers,    35,145  4041  235 

'>  Hunt's  Mngaaine, 
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TOTAL   COMMERCE  01'   THE  LAKES.— CLOSE   OP   1847. 

J  a  report  furEished  by  the  Topographical  Corps,  through  the 
otary  of  the  Treasury,  at  the  close  of  the  year  1847,  wo  have 
an  official  account  of  the  Lake  Commerce  in  1846,  of  which  the  fol- 
lowing is  a  summary : 

Net  value  of  the  hona  fide  trade  for  1846 — being  nearly 

double  the  amount  in  1841, @63,164,910 

Amount  of  registered,  enrolled  and  licensed  tonnage  on 
the  lakes  for  1846 — being  nearly  double  the  amount 

in  1841, tons,  106,836 

Number  of  clearances  and  entries,       -         -         -     Number,  15,855 
Gfooda  exported  and  imported;  thewhole  American  lake 

tonnage,  in  1846,  [besides  30,000  tons  British,]      tons,  3,681,688 
Goods  exported  and  imported  in  1841,  -         -        -    $2,071,892 

Number  of  passengers  conveyed,  in  1846,  not  less  than  250,000 

Amount  of  passage  money  paid,  _  _  .  -     ^1,250,000 

Number  of  mariners  employed, 6,972 

Cost  ofshipping,  in  1846, $5,341,800 

Population  dependent  upon  the  Lakes  as  the  means  of 

communicating  with  a  market,  .         _         ,         .      2,928,925 

Steam  tonnage  of  the  lakes,        -         -         -    60,825^ 

Sailing  tonnage, 46,011  I    m     i!^fifiS6 

British  shipping  employed  in  the  American  [        *        ' 

lake  trade, 30,000j 

Receipts  in  1846, 813,184,910 

GENERAL    OOMMEKOE   01'    THE    LAKES, — IN   1848. 

Aggregate  value  of  exports  and  imports,     -         -       $186,485,267 
of  passenger  trade,  -        -         -  1,000,000 

of  American  shipping,       -         -  7,231,247 


Total, $194,716,514 


American,        167,137  10,907 

I'oreign,  35,904 


203,041 

WESTERN  lUVERS.— COMMERCE   IN  1846. 

From  the  same  ofSelal  source,  we  add  the  amount  of  "j 

the  steamboat  navigation  of  the  Mississippi  and  > Miles,    16,674 
its  tributaries, J 
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Steamboat  tonnage  on  the  Western  Eivers  in  1842,     Tons,  126,278 

"                »            "                "               in  1846,  "     249,055 

4000  boats  of  otlier  kinds,  of  T5  tons  average  each,  "     S00,000 

Tonnage  of  flat  boats,  making  two  trips  a  year,  "     600,000 

Merchandize  transported,  1,862,750  tons,  of  the  value  of  $61,914,910 

Total  commerce  of  the  Western  Eivers,      -         -         -  183,609,725 

Total  cost  of  the  river  craft, 12,942,355 

Sustained  at  an  annual  expense  of    -         -         -         -  20,196,242 

WBSTBES  RIVERS. — COMMERCE — {continued) — ^IK   1848. 


Net  value  of  commerce, 
Vakio  of  vessels. 


-  $256,233,820 

-  18,661,500 


Number  of  hands  employed, 

Eatimato  of  the  gross  value  of  internal 

the  lakes,  .         .         .         . 

On  the  Western  Eivers, 


^274,895,320 
35,047 


-  $283,187,184 

-  512,467,640 


$795,654,774 

Value  of  the  commerce  of  the  Western  Lakes  and  Canada,  taken 
from  Mr.  Andrews's  Report  to  the  Secretary  of  the  Treasury : 

Lake  Ontario. — The  value  of  commerce  on  this  lake  in  1851,  was 
^30,000,000,  and  its  licensed  tonnage,  38,000  tons. 

Value.  Tonnago. 

Lake  Erie, 35209,712,520        138,852 

Lakes  north  and  west  of  Lake  Erie : 
Huron,  Michigan,  Superior,  -  60,000,000  30,000 


Ibtal  Tonnagi 

of  tJte  Lake  C'ommei' 

e. 

Eni-ulloa. 

Entorod. 

Cleared. 

Steam. 

Sail. 

Poroign  an  a  Coastiug. 

Fove 

gu  and  Coas 

..,. 

Tons. 

JT.oei 

138,014 

9,489,508 

6,456,346 

1852.*— Value,  $300,000,000;  employed  80,000  tons  of  e 
and  140,000  tons  of  sailing  vessels. 


'b  Eoport  of  the  Ciinais  of  New  Tori 
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VII.    MAEYLANB    BIVISIOK 

OF   THE  GaBAT   ALLEGHANY  COAL-FIELD. 

The  superficial  coal  area  mtliiQ  this  State  we  have  computed  at 
550  square  miles. 

The  topogritphical  details  of  the  published  maps  differ  so  much, 
that  it  is  quite  impracticable  to  be  precise  in  estimating  the  areas  and 
subdivisions  of  the  Maryland  coal  region.  The  external  boundary  of 
the  entire  field  is  sufficiently  defined :  we  are  not  so  certain  of  the 
interposing  areas  of  the  subordinate  rocks,  which  divide  the  district 
into  at  least  three  portions.  The  geologist  of  the  State  appears  to 
have  experienced  the  inconveniences  consequent  on  so  imperfect  a 
topographical  survey.  In  page  48,  report  of  1836,  the  Frostbm'g 
coal  area  is  stated  to  be  180  miles  square.  In  the  final  annual  re- 
port, of  1840,  page  18,  the  area  is  given  at  90  miles,  and  by  another 
statement  135  miles.  Our  own  admeasurement  is  150  miles.  These 
discrepancies  arise,  evidently,  from  the  uncertainty  of  the  point 
adopted  as  the  southern  termination  of  the  district  in  question. 
Taking  the  Frostburg  region  at  180,  (the  largest  admeasurement,) 
the  middle  area  between  Kegro  and  Meadow  mountains,  at  120,  and 
the  northwest  or  Youghagany  field,  at  250,  the  aggregate  of  bitumi- 
nous coal  land  in  the  State  of  Maryland  is  550  square  miles.  We 
make  this  statement  with  some  hesitation ;  but  we  conceive  the 
entire  amount  will  not  exceed,  and  wiU  possibly  fall  short  of  what 
wo  have  computed. 

"  The  statements  ■which  I  shall  here  make  in  relation  to  the  extent 
and  location  of  this  [the  Frostburg]  coal-field,  are  derived  cither 
from  my  personal  observation,  extending  througli  several  months,  or 
from  the  statements  and  surveys  of  those  intimately  acquainted  by  a 
long  residence  ivith  this  region,  and  therefore  may  be  relied  on. 
There  has  been  so  much  written  by  interested  parties  in  the  last  few 
years  with  regard  to  this  region, — statements  so  wild  and  extrava- 
gant put  forth  ;  maps  and  drawings  of  sections,  so  entirely  the  work 
of  imagination  of  interested  speculatoi^,  that  in  the  examinations 
here,  one  has  more  difiiculty  than  in  a  new  country.  These  state- 
ments have  been  a  serious  injury  to  those  holding  really  valuable 
property,  inasmuch  as  all  thoy  could  say  of  their  property,  was 
equalled,  nay,  exceeded  by  those  who  had  to  depend  solely  on  ideal 
maps,  facts  and  figures  to  sell  their  stocks.  The  whole  extent  of  the 
Big  Vein  of  workable  mercantile  coal  does  not  exceed  20,000  acres. 
I  am  sure  the  sum  added  together  that  is  claimed  by  the  various  cor- 
porations, would  exceed  60,000  acres.  There  is  therefore  40,000 
acres  of  this  vein  which  have  no  existence,  contending  in  the  market 
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with  20,000  that  have  a  real  bona  fide  existence,  every  acre  of  wMeii 
is  worth  more  than  the  highest  price  ever  paid  for  it."* 

As  before  stated,  we  assigned  ISOf  square  miles  for  the  productive 
area  of  the  Cumberland  or  Frostburg  coal-field.  Bj  reason  of  tho 
basin-shaped  conformation  of  its  stratification,  and  by  the  uprising 
of  the  subordinate  old  red  sandstone  formation  to  the  surface,  this 
eastern  area  is  separated  from  that  to  the  westward  by  a  belt,  a  few 
miles  broad.  The  second  coal  area,  situated  beyond  the  great  back- 
bone ridgo  of  the  Alleghany  mountain,  has  an  uncertain  southern 
termination ;  being  separated  by  another  denuded  belt  of  red  sand- 
stone, from  the  third  coal-field,  which  thus  fills  up  the  remaining 
part  of  the  northwest  angle  of  Maryland. 

Although  the  aggregate,  550  square  miles,  appears  small  when 
compared  with  some  of  the  vast  areas  appertaining  to  other  States, 
yet,  in  productive  value,  and  in  advantages  of  locality,  we  conceive 
that  it  is  greatly  superior  to  the  bulk  of  the  coal  land  which  is 
situated  beyond  the  State  line,  on  the  west,  and  intermediate  between 
that  boundary  and  the  Ohio  slope.  As  an  accession  to  the  resources 
of  Maryland, — for  the  substitution  of  ivhat  was  regarded,  a  quarter 
of  a  century  ago,  as  almost  a  worthless  appendage  to  the  State,  for 
that  "which  now  promises  to  he  the  most  productive,  may  justly  be 
deemed  an  accession, — it  cannot  fail  to  he  appreciated  for  its  almost 
immeasurable  importance.  After  long  years  of  expenditure,  in  con- 
structing canals  and  railroads,  to  communicate  between  these  abun- 
dant co^  deposits  of  the  mountains  and  the  seaboard,  this  enterpris- 
ing State  has  but  now  seen  the  partial  completion  of  her  principal 
works ;  and  it  only  remains  for  her  to  reap  the  reward  to  which  the 
perseverance  of  her  citizens  entitles  her. 

From  amongst  the  various  reports,  public  and  private,  of  the  Mary- 
land cool  region,  or  more  properly  speaking,  of  the  Frostburg  or 
Cumberland  portion  of  it — for  of  the  back  country  we  know  very 
little  indeed — we  cannot  positively  determine  the  number  of  workable 
coal  beds ;  even  in  the  best  explored  portion  of  the  latter  district. 

There  are,  according  to  Dr.  Ducatel,  at  George's  Creek  Valley, 
four  workable  coal  seams,  which  have  an  aggregate  thickness  of 
thirty  feet.J  South  of  thisj  at  Westemport,  two  veins  are  men- 
tioned, comprisiuff  eight  feet :  and  beyond  these  are  four  or  five 
others,  imperfectly  known,  but  probably  are  continuations  of  the 
preceding,  or  of  a  part  of  them.  At  "DugHill,"  another  position 
in  George's  Greek  Valley,  the  reporter  enumerates  ten  coal  seams, 
which  average  four  feet  each,  or  forty  feet  in  the  aggregate.  We 
are  not  informed  how  far  these  may  be  repetitions  of  those  before 
mentioned.§ 

«  Dr.  James  Higgins'e  Fourth  Annual  Eeport,  Baltimoro,  1854. 

f  [Although  some  maps  represent  this  £e1d  as  extenftias  ^  'he  Cop  and  eB^tam  side  of 
Sartige  mouotaiii,  lis  oecuiTence  tliera  is  denied  lij  Dt.  Higgina,  nhose  estimnto  of  the  field 
ia  120  aqunre  milaa.— Report  of  1864.— H.] 

t  State  Geological  Keport,  in  1836,  pp.  50—54.  Tlie  assays  of  thoao  ooala  will  be  found 
at  the  eonolnaion  of  this  hook. 

g  Annual  State  Report  for  1840,  pp.  23—33,  end  plates  i.  il,  and  iii. 
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A  published  report  of  the  George's  Creek  Coal  and  Iron  Company 
contains  a  section  of  the  excavations  which  have  been  made  at  this 
"  Dug  Hill,"  which  we  infer  is  the  place,  on  which,  more  recentlj, 
has  been  conferred  the  name  of  Lonaconing.  There  are  shown  here 
ten  coal  beds,  of  which  four  only  are  workable,  and  of  which  the 
aggregate  thickness  is  thir^  feet.  That  of  the  six  others  is  only 
ten  feet.*  The  corrected  Lonaconing  section,  plate  iii.  of  the  State 
G-eologist's  Report  of  1840,  exhibits  six  workable  seama,  which  have 
an  aggregate  thickness  of  thirty-five  feet ;  the  other  four  seams 
amount  only  to  six  feet.  Bolow  this  thirty-five  feet  scries,  visi.  from 
Lonaconing  down  to  Westernport,  twenty-five  feet  of  coal  are  known, 
but  are  chiefly  made  up  of  small  seams,  of  which  about  fifteen  feet 
are  workable.  Ey  these  data  wo  make  out  fifty  feet,  as  the  maximum 
workable  coal  of  the  Prostburg  region :  but  according  to  Dr.  Ducatel, 
not  more  than  forty-five  feefc  can  be  calculated  upon. 

In  another  part  of  the  basin,  at  the  works  of  the  Maryland  Com- 
pany, in  one  position,  the  explorations  have  developed  three  seams  of 
coal,  aiuoKnting  to  twelve  feet  thickness.  At  Mount  Savage  are  six 
other  seams,  forming  in  their  aggregate  twenty-six  feet  of  workable 
coal.     These  form  part  of  tbo  general  group-f 

At  a  place  called  Barrellville,  in  the  Cumberland  district,  eight 
veins  occur,  whose  average  is  three  feet  six  inches  each,  in  thick- 
ness- 
Portions  of  the  areas  of  the  lower  beds  are  destroyed  by  the 
erosion  of  the  valleys.  For  instance,  George's  Creek,  according  to 
Dr.  Ducatel,  "  has  scooped  out  its  bed  through  twelve  hundred  and 
fifty  feet  of  perpendicular  elevation ;  while  Jenning's  Eun,  he  ob- 
serves, has,  in  the  short  distance  of  six  miles,  cut,  both  longitudinally 
and  transversely,  even  into  the  subjacent  red  sandstone."  The 
lateral  ravines  have  also  subtracted  largely  from  the  area  of  the 
lower  beds.  It  was  the  knowledge  of  these  extensive  denudations 
and  removals,  especially  in  the  most  mountainous  portions  of  the 
coal-fields,  and  in  those  districts  where  the  coal  formation  undulates, 
that  gave  rise  to  our  previous  remarks  on  the  necessity  of  making 
large  allowances  for  barren  or  inaccessible  ground,  when  calculating 
coal  areas.  We  could  point  out  considerable  districts,  towards  the 
northern  termination  of  this  Alleghany  coal-field,  where,  certainly, 
not  one  acre  in  ten,  and  often  not  one  acre  in  a  thousand,  contains  a 
bed  of  coal  in  a  workable  condition,  or  even  a  single  ton  of  that 
mineral. 

In  the  northwest  angle  of  Maryland,  part  of  the  coal  measures  are 
cut  out  by  the  Youghagany  river;  also  by  two  parallel  zones  of  the 
inferior  red  sandstone,  along  Deep  Creek ;  and  there  is  an  extensive 
sweeping  away  of  strata  along  the  Potomac  valley,  which  is  a  trough 
at  least  fifteen  hundred  feet  in  depth.  When  due  deductions  are  made 
for  these  interruptions  to  the  continuity  of  the  coal  formation,  oitr 

LS39,  p.  11,  Map  and  Sections. 
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eatimate  of  five  hunclred  and  fifty  square  miles,  mil  be  foiuul  a  very 
liberal  one.* 

This  principle  has  been  fairly  observed  in  the  last  State  Report, 
Tfhen  applied  to  tbe  Frostburg  or  eastern  coal-field.  By  attending 
to  a  rule  ao  obvious  and  indispensable,  the  geologist  is  eompelled  to 
reduce  tbe  area  of  actual  coal  bearing  surface  to  135  square  miles,  or 
86,847  acres. 

According  to  the  foregoing  data,  the  result  gives,  as  the  gross 
amount  of  coal  in  the  entire  basin,  supposing  the  whole  to  be  acces- 
sible, 6,305,137,28T  tons,  and  the  a-vailable  quantity,  on  the  ordi- 
nary mode  of  calculation,  will  be  upwards  of  four  thousand  millions 
of  tons,  t 

The  price  of  Cumberland  coal  delivered  at  Tidewater,  Georgetown, 
was,  in  1838,  about  20  cents  per  bushel;  a  higher  price  than  is 
usually  obtained  in  Philadelphia.  The  cost  of  mining  was  $1  per 
ton,  and  of  transportation  by  canal,  to  tide  supposed  to  be  12,85  per 
ton :  to  which  must  be  added  the  respective  profits  of  tbe  land  owner, 
the  producer,  and  the  merchant.  This  estimate  was  thought  at  the 
time,  to  be  considerably  helow  the  roark.J  The  representations  and 
reports  of  interested  parties,  all  strenuously  advocating  their  indi- 
vidual or  local  claims,  on  the  attention  of  Congress  and  the  public 
must,  of  course,  he  received  with  a  requisite  degree  of  caution.  At 
this  distance  of  time,  we  shall  doubtless,  be  pardoned  this  remark, 
while  necessarily  reviewing  the  statistical  merits  and  details  of  the 
entire  coal  resources  of  the  country.  We  continually  meet  with  the 
unreserved  and  unqualified  assertions  of  these  claimants,  that  the 
coal  of  their  particular  mine  or  district,  no  matter  where,  is  the  hest 
yet  discovered,  for  every  practical  use.  Now,  as  they  cannot  all  he 
the  best,  it  follows  that  a  good  deal  of  exaggeration  prevails,  in  some 
of  these  oases.  It  is  not  inappropriate  to  state  here,  that  there  are 
probably  a  doaen  or  more  of  coal  companies,  in  England,  "Wales,  and 
America,  who  announce  through  the  press,  that  their  particular  coal 
has  been  decided  by  the  agent  of  the  Great  Western  Steamship  Com- 
pany or  some  other  steamer  company,  to  be  the  best  generator  of 
steam  of  all  coals  yet  tried.  One  gentleman  has  also  conclusively 
shown,  that  one  ton  of  the  bituminous  coal  of  Cumberland,  Va.,  is, 
in  mechanical  effect,  equal  to  two  tons  of  anthracite. 

However,  the  test  of  science  restores  all  things  to  their  true 
value.  The  examinations  of  Prof.  Johnson,  in  1844,  have  dispelled 
many  illusions ;  and  have  assigned  to  all  the  principal  varieties  of 

»  Vide  tte  map  and  profiles  appenctecl  to  tba  State  Report,  for  1B40. 

■f  We  may  fopm  Eome  eatimate,  from  ihis  eompnlfltion  of  available  eool  witliin  an  area  bo 
small  as  soaroely  to  be  noted  upon  onr  map,  of  the  enormous  quantity  in  tbe  aggregate  of 
the  American  eoal-fielde.  Tiiore  needs  no  fear  about  exhaustion,  at  least  not  before  the 
termination  of  a  great  many  thonsand  years,  aooovding  to  the  present  rate  of  coneumption. 
In  regard  to  the  Old  World,  also,  tbe  progress  towards  esbansting  the  numerous  coal-fields 
is  comparatirel;  insignificant.  'We  have  oompnted,  from  fire  oo^-fields  In  Great  Bntain,  a 
produottoD  of  116,00I),l)0D,0Oa  tons,  or  more  that)  6,ED0  years  supply  for  oonsnmption  and 
exportation,  on  tha  present  scale.  The  Lancashire  coal-field  trill  yield  S,400  millions ;  tba 
Mid-Lothlan  district,  6,n0  milUons:  the  NeweasOe,  9,000  milliona;  the  South  Wales  busjn, 
64,000  maiioQS  of  tons,  aTailabJo. 

(  OommunioaUons  to  the  Committee  of  Congress  on  a  national  foaudiy,  pp.  71,147,  157. 
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American  coals  their  appropriate  place  in  the  catalogae :  and  here 
the  Cumberland  coal  takes  the  very  highest  place,  in  the  series,  in 
the  order  of  evaporative  power. 

The  analyses  of  the  Cumberland  or  Frostburg  coals  show  that  the 
quality  is,  generally,  of  the  kind  denominated  dry  or  close  burning; 
an  intermediate  species  between  the  fat,  bituminous,  caking  coals 
like  those  of  Pittsburg,  for  instance,  and  the  non-bituminovts  varieties, 
like  the  Pennsylvania  antliraeites.  The  largest,  or  ten  feet  seam  at 
Lonaconing,  contains  twenty  per  cent,  of  volatile  matter,  and  there 
are  some  beds  which  do  not  possess  more  than  from  thirteen  to  fifteen 
per  cent,  of  volatile  matter  including  moisture.  The  carbon  in  these 
coals  amounts  to  from  sixty-eight  to  eighty-one  per  cent.,  which  cir- 
cumstance accounts  for  the  deservedly  high  reputation,  as  generators 
of  steam,  that  they  have  enjoyed. 

Were  it  needed  in  the  process  of  iron  manufacture,  there  is  no 
difficulty  in  making  good  coke,  from  the  majority  of  the  Cumberland 
coal  seams.  All  these  varieties  have  undergone  a  chemical  examination 
by  scientific  experimenters.  Professors  Silliman,  Shepard  and  others 
have  shown  that  the  main  or  ten  feet  Frostburg  seam,  which  having 
been  the  longest  worked,  has  conferred  a  character  on  the  Cumber- 
land coal,  contains  but  13.34  per  cent,  of  bitumen,  besides  1.66  of 
water.  Such  an  amount  as  82  per  cent,  of  carbon  which  these 
analysis  show  it  to  possess,  while  at  the  same  time  it  retains  enough  of 
the  properties  of  the  flaming  coal,  carries  its  own  best  commendation, 
and  places  it  very  high,  if  not  the  very  highest,  in  the  scale  of  Ame- 
rican coals ;  a  reputation  which  is  fully  sustained  by  the  subsequent 
investigations  of  Prof,  Johnson.  It  closely  resembles  some  of  the 
Stony  Creek  semi-bituminous  coals  of  Pennsylvania,  in  aU  the  essen- 
tial particulars;  except  that  the  latter  does  not  swell  nor  cement  so 
much  in  burning. 

We  learn  that  a  sucessful  experiment  in  driving  locomotives  lias 
lately  been  made  on  the  Hudson  River  Railroad  with  coke  from  the 
Cumberland  Coal  Company's  coal.    1854. 

A  special  report  of  the  president  of  the  Chesapeake  and  Ohio  Canal 
Company  furnishes  the  details  of  an  experiment  at  sea,  22d  October, 
1839,  made  on  board  the  United  States  steamer  Fulton. 

The  object  was  to  test  the  Cumberland  semi-bituminous  coal  against 
a  highly  bituminous  Liverpool  coal. 

The  chemical  characters  of  each  of  these  kinds  might  have  at  once 
suggested  the  exact  results  obtained.  The  Cumberland  coal  having 
more  carbon,  would  acquire  a  more  intense  and  concentrated  heat ; 
and,  as  it  possessed  leas  bitumen,  would  give  out  less  smoke  than  the 
fat  coal. 

The  former  from  the  same  reason,  would  have  its  fragments  less 
changed  and  cemented ;  while  the  latter  would  bo  caked  or  aggluti- 
nated in  a  mass,  like  all  caking  coals.  The  Cumberland  coal  made 
most  clinker ;  the  Liverpool  coal  possesed  most  sulphur,** 

*  Special  Retort  of  tho  Prcs.  Chcs.  and  Otio  Canal  Co.,  1839,  pp.  B8,  39. 
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With  a  knowledge  of  the  chemical  composition  of  varioua  qualities 
of  coal,  it  ia  superfluous,  at  the  present  day,  to  institute  a  series  of 
esperiments  like  this,  between  anthracite  and  bitnminous  coal,  or 
their  modified  varieties,  now  perfectly  ivell  understood.  That  any 
fuel  of  the  specific  nature  of  the  Proatbnrg  coal,  can  readily  produce 
all  the  comparative  results  aff'orded  by  the  experiment,  tbero  cannot 
be  the  slightest  doubt. 

Brieh. — It  is  stated  that  the  experiment  of  using  coal  for  the  pur- 
pose of  burning  brick,  has  been  successfully  tried  in  Maryland. 
Each  toa  of  coal  will  burn  four  thousand  brick,  with  two  hands  to 
tend  the  furnaces.     1854. 

This  experiment  has  been  in  successful  operation  with  anthracite, 
at  Bridesburg,  in  Philadelphia  county,  for  tho  last  year. 

The  application  of  bituminous  coal  to  the  purpose  of  iron  making 
after  the  method  of  the  English  works,  has  proved  so  successful,  that 
between  the  years  1840  and  1844,  five  blast  furnaces  and  two  rolling 
mills  were  erected  in  Maryland  and  Pensyivania,  upon  this  principle 
instead  of  the  old  charcoal  furnace.* 

Some  of  the  coal  of  this  region,  within  four  miles  of  the  town  of 
Cumberland,  was  submitted  to  the  examination  of  the  late  David 
Mushet  a  few  years  ago.  He  remarked  that  "  it  was  the  very  best 
bituminous  coal  ho  had  ever  met  with,"  and  considered  it  well  adapted 
to  iron  making.  Three  specimens  of  the  varieties  of  iron  ore  of  this 
region  were,  at  the  same  time,  reported  upon  ^y  Mr.  Mushet,  The 
results  of  his  analysis  wore  as  follows: 

Brown  fibrous  hematite,  of  excellent  quality,  yielded  of 
best  cast  iron,  ------       62.6 

Common  argillaceous  iron  stone  of  the  coal  measures, 
yielded,  _         -     _ 34.3 

A  very  fine  argillaceous  iron  stone,  yielded  of  best  cast 
h-ou,  -------      41.4 

These  were  probably  selected  specimens,  and  are  above  the  aver- 
ago  result. 


PRODUCTIVE  CAPACITY, 

In  the  report  of  tho  Baltimore  convention,  December,  1834,  is  in- 
troduced an  extract  of  a  report  of  Mr.  Hoberts,  to  the  directors  of 
the  Baltimore  and  Ohio  Canal  Company,  to  the  following  efi"ect : 

'*  As  each  square  mile  of  the  Great  Vein  alone — thirteen  feet  thick 
— would  yield  more  than  sixty  millions  of  tons,  if  it  could  be  exported 
at  the  rate  of  five  hundred  tons  per  day,  it  would  require  four  hun- 
dred years  to  exhaust  one  square  mile  of  the  great  coal  vein  !"f 

There  is  surely  a  great  miscalculation  here.     In  the  first  place, 

«■  tettar  of  tlie  Coramittoe  of  the  Iron  null  Cotul  Traaes  of  Peijnsjlviinia,  Apvll,  ISi*. 
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tho  eeam  of  coal  contains  little  more  than  twelve,  instead  of  sixty 
solid  milliona  of  tons  per  square  mile,  at  the  thickness  named ;  and, 
according  to  the  usual  allowance  in  these  estimates,  would  not  yield 
more  than  from  eight  to  ten  millions  of  tons.  Messrs.  Silliman,  in 
a  subsequent  report  of  the  same  locality,  in  1838,  state  that  this 
main  or  ten  feet  coal  soam  can  only  he  worked  nine  feet  or  three 
yards."  This  gives,  for  tho  solid  cubical  quantity  in  the  ground,  nine 
millions  of  tons  per  square  mile.  Making  the  customary  allowance 
of  one  fourth  for  waste,  for  pillars,  hroken  ground,  casualties,  &c., 
the  available  amount  is  6,750,000  tons,  instead  of  sixty  millions.  At 
five  hundred  tons  rained  per  day,  it  would,  therefore,  with  these  data, 
require  little  more  than  forty,  instead  of  four  hundred  years,  to  ex- 
haust one  square  mile.  Even  on  this  corrected  scale,  the  resources 
of  this  locality  are  demonstrated  to  be  of  very  productive  character; 
surpassed,  probably,  by  none  on  the  eastern  margin  of  the  Alleghany 
mountain  range. 

"  The  veins  of  coal  in  this  region,  whieli  wc  have  to  consider  as 
of  present  importance  to  the  State,  are  the  Big  Vein,  the  six-foot 
vein,  and  the  forty-four  inch  vein.  Especially  worthy  of  considera- 
tion is  the  big  vein,  as  its  coal  is  that  which  has  given  the  high  repu- 
tation to  our  Maryland  coal,  that  which  constitutes  to  a  great  extent 
the  real  capital  of  most  of  the  incorporations  in  this  county,  and 
which  must  be  for  a  long  time  the  basis  for  valuable  tolls  on  the 
Chesapeake  and  Ohio  Canal.  The  thickness  of  this  vein  varies  in 
different  sections  of  the  coal  field,  being  thinner  on  its  north-eastern 
border,  on  the  extreme  edge  of  which  it  is  about  nine  feet;  at  Jrost- 
burg  its  workable  thickness  is  about  eleven  feet,  whilst  in  the  middle 
and  south-western  sections  fourteen  are  claimed  by  those  holding  pro- 
perty there.  The  average  thickness  of  workable  mercantile  coal,  is 
about  eleven  feet.  .  .  . 

"  The  veins  which  will  for  a  long  time  to  come,  furnish  the  country 
with  Cumberland  coal,  are  the  Big  Vein,  from  which  by  far  the  largest 
quantity  will  come ;  the  six-foot  vein,  and  the  forty-four  inch  vein. 
The  Big  Vein  alone  comprising  20,000  acres  of  good  mercantile  coal, 
of  workable  thickness,  say  eleven  feet,  contains  in  every  acre  17,747 
tons  of  coal,  the  whole  vein  therefore  contains  354,933,333  tons. 
Deduct  one-fourth  for  wastage  of  every  kind,  and  we  have  266,200,000 
tons  of  mercantile  coal.  The  aix-foot  vein  contains  in  each  acre 
9,680  tons  of  coal ;  this  multiplied  by  its  number  of  acres,  80,000, 
will  give  774,400,000  tons  of  coal  for  this  vein.  Deducting  as  above, 
and  we  will  have  it  capable  of  furnishing  580,800,000  tons  of  coal. 
The  four-foot  vein  contains  also  80,000  acres;  each  acre  contains 
6,050  tons  of  coal,  the  whole  vein  therefore  contains  484,000,000 
tons  of  coal.  Deducting  as  above,  and  we  have  363,000,000  tons 
as  the  quantity  which  it  can  fnrniah.  Those  three  veins  alone  then 
ivill  supply  the  following  quantities : 

^  Keport  of  the  Maijlaiia  Mining  Coinimny,  tjy  Messrs.  Sillinuin,  1838,  p.  IS. 
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Big  Veio, 
Six-foot  Vein, 
Forty-four  inch  VeiE, 


266,200,000 
580,800,000 
363,000,000 

1,210,000,000  tons." 


The  statistical  returns  of  1840  sbow  the  production  of  hituiuinous 
coal  in  Maryland,  to  le  222,000  bushels :  equivalent  to  7,928  tons. 
At  that  time  tho  means  of  transportation  were  very  limited,  and 
access  to  the  mines  was  difficult.  Bat  the  quantity  is  obviously 
nnder-rated.  As  early  as  1832,  300,000  bushels  Tvcrc  annuallyaent 
down  the  Potomac  river.  Very  little  of  this  descended  lower  than 
Harper's  ferry,  but  the  quantity  increased  every  year. 

Fig.  3. 
Geological  Prufilo  of  the  Coal  Basins  of  Maryland. 


1^ 


Constrnrted  from  Dr  Duoatel'a  larger  seotion 

As  relates  to  the  two  other  coal  aieas  which  lie  in  this  state  to  the 
west  of  the  Alleghany  ridge,  and  of  which  we  have  been  able  to  say 
so  little,  we  possess  little  or  no  information. 

We  find  in  the  Cumberland  Miner's  Journal  the  following  table  of 
the  coal  sent  to  market  from  that  region,  from  1842  to  1853,  inclu- 


sive,  w 

hich  shows  th 

annual  mc 

ease. 

Yea.. 

JeEniQg'EViillcj. 

Brad  dock's 
Vallej. 

Piedmont 
Ecgion. 

Total, 

I'u^s. 

Tone. 

Tarn. 

Twis. 

1842 

7W 

051 

I,T08 

1S43 

3,661 

B,421 

10,082 

1844 

5,156 

0,734 

21,890 

1845 

13,^38 

10,915 

24,653 

11,440 

18,565 

29,796 

1841 

20,815 

S2,S25 

52,940 

1848 

38,671 

43,000 

79,571 

1949 

63,878 

78,773 

142,449 

!S50 

T6,360 

119,898 

196,848 

1861 

122,331 

135,348 

257,679 

1862 

174,891 

159,287 

334,178 

234,441 

225,813 

73,725 

5.13,980 

and  up  to  Aug. 
1854    353  154 

761,027 

841,020 

73,725 

1,878,773 

Showing  an 


of  199,802  tons,  during  1853. 

*  Dt.  Higgina,  1854. 
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The  increase  of  foreign  coal  imported  into  the  country  during  the 
last  year,  was  in  round  numbers  about  30,000  tons.  This  would 
gi™  an  increaso  in  the  supply  of  Bituminous  coal  sent,  to  the  seaboard, 
indepeudcnt  of  the  Virginiau  coal  trade,  of  229,802  tons. 

From  a  recent  local  paper  we  find  it  stated,  '*  that  the  aggregate 
capital  invested  by  the  various  companies  in  the  Cumberland  district, 
is  in  excess  of  $16,000,000." 

COST  OF  TEAN8P0RTATI0N,  TOLL,  ETC. 

These,  being  matters  of  annual  revision,  it  would  bo  useless  to 
occupy  space  in  detailing. 

In  1846,  the  toll  on  the  Chesapeake  and  Ohio  canal,  viz.  from  the 
Cumberland  depot  to  Georgetown,  or  tidewater,  was  fixed  at  half  a 
cent,  per  ton,  per  mile. 

On  the  Baltimore  and  Ohio  railroad,  the  rates  of  transportation, 
for  the  same  year,  were  as  follows : 

The  Cumberland  road,  2  cents  per  ton,  per  mile. 

To  Baltimore,  1846,  ?3.00  per  ton,  and  $2.50,  in  184T. 

To  Washington  city,  13,56  per  ton. 

1853.  To  Washington  city,  §2.10^  per  ton,  by  Chesapeake  and 
Ohio  canal. 

By  a  report  in  1847,  it  is  announced  that  the  Chesapeake  and 
Ohio  canal  will  be  opened  to  Cumberland  in  1849,  and  it  was  esti- 
mated the  coal  of  the  Frostburg  district  will  be  delivered  at  tho  low 
rate  of  ?2.50  to  $3.,00^per  ton,  at  tidewater. 

The  current  price  of  coal  in  Baltimore,  in  1848,  $6.00  to  S56.25 
per  ton. 

In  1848,  the  cost  of  transportation  of  coal  over  tho  Chesapeake 
and  Ohio  canal,  from  Cumberland  to  Ccorgetown,  was  fixed  at  four 
and  a  quarter  mills  per  ton  per  mile.* 

The  whole  number  of  vessels  employed  in  1852  in  the  transporta- 
tion of  Cumberland  coal  from  Baltimore  and  Alexandria,  was  1424.f 
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In  tlie  Geological  Report  of  Ann  Arundel  countT,  ligniteB  or  fossil 
mineralized  wood,  are  stated  to  occur  in  great  abundance.  The  asiies, 
■which  are  derived  from  the  spontaneous  combustion  of  this  lignite, 
form  the  principal  material  employed  in  tio  manufacture  of  alum  and 
copperas,  at  the  Baltimore  works,  on  Locust  Point.* 

On  the  ■western  shore  of  the  Ohesapeake  Bay,  on  the  banka  of  the 
Magothy,  there  occurs  a  considerable  deposit  of  lignites,  apparently 
in  the  upper  secondary  or  green  sand  formation.  These  lignites  are 
associated  ■witli  iron  pyrites  and  amber,  the  latter  of  which  contains 
nests  of  insects  converted  into  amber,  and  appears  to  have  been 
formed  around  the  smaller  twigs  of  the  ■wood  from  which  the  lignites 
have  been  produced. 

Six  miles  belo'w  this  locality,  on  the  banks  of  the  Severn,  is  another 
deposit  of  lignites  and  amber.f 

is  and  Literature,  Vol.  I.,  Part  1. 
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VIII.    PENKSYLTARIA    DIVISION 

OF   THE    GSEAT   ALLEGHANY    COAL-PIBLD. 

EsiiMATBD  area  15,000  square  miles,  or  9,600,000  acres.  Like 
most  of  the  other  States,  Pennsylvania  poaaesses  no  geological  map. 
It  is  greatly  to  be  regretted  that  the  unfortunate  pressure  of  the 
times  and  the  imperious  demand  for  the  resources  of  the  State  for 
other  objects,  have  made  the  postponement  of  the  publication  of  the 
map,  for  ■which  materials  were  collected  during  the  geological  survey, 
commencing  in  1836,  a  matter  of  necessity. 

In  point  of  magnitude,  this  is  the  largest  of  the  eight  divisions  of 
tho  Alleghany  coal-field,  with  the  exception  of  Virginia.  As  regards 
geographical  position,  it  is,  at  the  present  day,  more  fortunately  cir- 
cumstanced than  any  otber. 

Some  years  a^o,  when  geological  investigation  was  in  its  infancy, 
a  committee  of  me  coal  trade  of  Pennsylvania  reported  that  the  bitu- 
minous coal  formation,  within  the  State,  covered  21,000  square 
miles." 

Our  own  computation  is,  that  about  15,000  square  miles  are 
actually  occupied  by  the  carboniferous  formation,  or  that  which  is 
usually  denominated  tho  coal  measures.  Various  other  statements 
have  been  made  as  to  the  size  of  this  area.  Among  these  is  an  an- 
nouncement that  "  Pennsylvania  contains  more  bituminous  coal  than 
all  Europe.  All  Europe  contains  about  2000  square  miles  of  bitumi- 
nous coal :  Pennsylvania  has  10,000  square  miles. "f  Here  seems  a 
remarkable  misconception  as  to  the  area  of  coal  in  Europe  ;  because, 
without  passing  on  to  the  continent,  the  United  Kingdom  of  Great 
Britain  and  Ireland  alone  contains  more  than  11,800  square  miles  of 
coal  formation.  In  five  out  of  fifty-one  coal-fields  within  the  latter 
area,  eminent  practical  men  have  computed  the  available  contents  at 
116,000  millions  of  tons.  That  of  Pennsylvania,  on  the  authority 
of  the  state  geologists,  contains  300,000  millions  of  tons.  J 

For  ourselves,  we  think  that  sufficient  local  details  have  not  yet 
been  acquired  to  enable  a  computation  to  be  made  of  the  available 
amount  of  coal  within  this  extensive  region.  A  superficial  area  of 
15,000  square  miles,  to  yield  300,000  millions  of  tons,  would  require 
an  average  thickness  of  twenty  feet  of  accessible  or  workable  coal, 

•  Report  on  the  Conl  TraHe,  in  IS34.     Senato  Journal,  Vol.  H.,  p.  488. 

JHanfe  Merohunt'B  Mugnsine,  August,  184&,  p.  133. 
Haaaid'B  TJnited  States  RegiBter,  VoL  V.,  p.  09 ;  Harriahnrg  Inteiligencer  j  aJso,  Mr. 
Bidiile's  FottsriUe  Address,  18th  Januaiy,  IMlj  aleo.  Mining  Journnl,  of  London,  October 
23d,  1841.     The  previous  paragraph  is  a  speoimen  of  the  Blb3enr^e  of  correct  sta&tjcnl  inform 

olcosX  ai'osB.    More  than  oes  ot those  cited  here  eontiun  the  announcement  that  '■PennsyJ. 
Tunia  coutuus  ten  ilioasond  limti  mora  bituminous  loel  Own  Oreut  Scitaiii  aud  Ireland." 
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tbrougliout  every  acre  of  that  imraense  district.  But,  judging  from 
the  annual  geological  reports,  there  are  verj  few  points  where  twenty 
foet  of  coal  could  be  worked  at  any  one  locality,  and  tho  average  of 
aggregate  thickness  of  such  veins  appears  to  be  from  ten  to  fifteen 
feet,  viz. :  at  the  best  exposed  positions  where  sections  could  be  ob- 
tained,* it  is  well  known  that  a  very  largo  area  towards  the  northern 
extremity  of  the  coal  measures  contains  but  a  very  small  fractional 
portion  of  productive  coal.  We  have  seen  atatementa  that  this  field 
contains  ten  wortablo  coal  seams.f  It  is  possible  that  within  the 
entire  series  from  the  conglomerate  upwards,  ton  such  aeams  may 
exist — ^but  we  have  not  seen  a  position  where  more  than  half  of  that 
number  could  be  approached,  and  seldom  more  than  two  or  three  are 
available  at  any  given  locality,  except  in  the  centres  of  the  basins. 

Until  the  publication  of  the  final  report,  and  until  the  sections, 
obtained  with  so  much  care  during  the  geological  survey,  furnish  the 
means  of  computing ,  with  greater  accuracy  than  do  the  crude  and 
isolated  details  at  present  within  reach,  it  seems  inexpedient  to  pur- 
sue this  investigation  any  further. 

We  have  extracted  from  the  State  G-eological  Annual  Reports,  the 
following  notes  as  to  the  greatest  number  and  thickness  of  seams  of 
bitaminous  coal  iu  the  Pennsylvania  Division,  at  any  one  workable 
or  available  spot. 


Looilitioa. 

No.ofivorliablo 
bcda. 

Totid  thickness. 

Philipsbnrg— Moshannon, 

JSe^  do^Ooss', 
Clearfield  Creek— Wright's, 
Earlhaus, 

Bennett's  Brnncli— Section, 
Toby's  Creek,     . 
LlttlB  Tohj's  Creek,       . 
Portsgs  Railroad, 
Conamaugh  Bivor, 
Laurel  Hill— Western  Summit, 
Lookport — Conemaugb  River, 
Rogers's  Mill—         Do. 
Ligonier  Valley, 
S     th    fth    Youghiogheny, 
Elk  Li  k—Main  Section,  . 
C  g  nh       6— Lycoming  county 
L    k  B       Mid  Queen's  Bon, 
T     gas  nt    k,     . 
B          -Lycoming  oovinty, 
Bl     b    g— Tioga  BiTcr, 
All  gh         PiTCr, 

»„""'..,;     ; 

E      b    g— (SiUimaii,)  . 

2 

4 

4 

3 

4 

■1 

3 

2 
5 

13 
15 

n 
m 

17 
22 

fi 

20 

26 

A        geof24iooalifies, 

m  feet. 

*  Bogors's  Six  Annnol  Eoports  of  Pennsylvania. 

J  Geography  of  PennBylTania,  p.  122;  Logon's  Memoir  on  the  Coal-fields  of  Pcnnsjlva 
Nova  Scotia;  ProoeedingB  Geological  Society  of  London,  VoL  III.,  Part  2. 
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GEOLOGICAL    NOTICES. 


At  the  period  of  the  author's  first  acquaintance  with  the  hitutninous 
and  anthracite  coal-fields  of  Pennsylvania,  nearly  twenty  years  ago, 
he  entered  upon  the  investigation  of  American  geology,  imbued  with 
the  prevailing  impression  at  that  time  generally  advocated  in  Europe, 
and  taught  by  nearly  every  geologist  of  eminence,  that  the  anthra- 
cite deposits  were  of  older  origin  than  those  of  bituminous  coal.  In 
fact,  the  presence  of  anthracite  was  at  one  time  thought  to  be  con- 
clusive evidence  of  a  transition  or  grauwack^  period,  in  contradis- 
tinction to  the  bituminous  coal  of  the  secondary  formations. 

The  attendant  circumstances  of  position,  structure,  mineral ogical, 
and  general  characters,  in  the  accompanying  formations, — differences 
seemingly  apparent  even  in  several  species  of  the  coal  vegetation, — 
all  tended,  at  the  outset,  to  confirm  those  suggestions,  in  a  field  which 
had  previously  received  no  scientific  examination  of  moment. 

By  degrees,  however,  more  correct  views  prevailed.  Obscurities 
gradually  cleared  up ;  a  host  of  intelligent  observers  almost  simulta- 
neously entered  the  field.  At  first,  forming  separate  opinions  derived 
from  limited  data  or  from  a  circumscribed  range  of  observation,  geo- 
logical speculations  were  as  numerous  as  were  the  observers.  The 
pursuit  was  new  to  nearly  all;  the  ground  was  almost  untrodden.  On 
entering  upon  so  interesting  a  field,  what  more  natural  among  ardent 
followers  of  the  most  fascinating  of  sciences  than  a  variety  of  opinions  ? 
What  more  probable,  at  the  commencement,  than  the  advocacy  of 
systems  which  more  matured  judgment  abandoned  as  untenable? 

As  facts  acoumnlated,  and  opinions  were  interchanged,  difficulties 
vanished.  The  points  of  diiference,  at  first  so  numerous,  almost  ceased 
to  exist  as  new  light  came  in.  The  energetic  labours,  applied  at  once 
over  the  greater  part  of  the  United  States;  the  frank  co-operation, 
.  during  several  successive  years,  of  the  various  explorers,  entitle  them 
to  all  praise,  and  must  ever  render  it  a  remarkable  epoch,  wherein 
was  accomplished  one  of  tho  moat  rapid  and  successful  geological 
developments,  that  has  occurred  in  the  history  of  the  science. 

Let  it  not  be  inferred,  however,  thai  we  consider  the  work  as 
finished;  it  would  be  more  proper  to  state  that  the  general  outlines 
only  of  American  geology  have  now  been  satisfactorily  traced,  leaving 
for  future  observers  to  fill  up  the  details. 

Respecting  the  identity  of  the  anthracite  and  the  bituminous  coal- 
fields of  Pennsylvania,  it  is  right  to  state  that  this  view  was  enter- 
tained and  advocated  by  Mr.  Peatherstonhaugh,  in  a  course  of  geo- 
logical lectures,  delivered  in  Philadelphia,  in  1831,  illustrated  by 
diagrams.  It  was  then  maintained  that  "the  anthracite  basin  of  the 
Wyoming  valley  exactly  resembles  the  regular  coal  basins  of  Europe, 
of  the  bituminous  kind."*  The  present  writer,  at  that  time,  held  an 
opposite  opinion,  as  did  other  geologists;  among  whom  a  professor  of 
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bigh  eminence, writing  in  1833, remarked, — "We  have  in  the  United 
States  three  deposits  of  anthracite:  the  largest  is  in  Pennsjlvania ; 
the  next  largest  in  Ehode  Island ;  and  the  smallest  in  Worcester.  I 
have  examined  them  all,  and  have  come  to  the  conclusion,  that  all 
the  rocks  containing  this  coal  are  at  least  as  low  down,  in  the  series, 
as  the  transition  class;  and  I  am  rather  of  opinion  that  they  all  lie 
below  the  independent  coal  formation  of  Europe."* 

Something  like  this  view  seems  to  have  been  held  by  Mr.  Eaton, 
in  1830;  for  he  stated  the  anthracite  regions  of  Lehigh  and  Carbon- 
dale  belonged  to  hia  "  Third  Carboniferous  or  Lower  Secondary  for- 
mation," while  the  bituminous  district  of  Bradford,  Tioga,  and  Ly- 
coming counties,  comprised  his  "Fourth  Carboniferous  or  Upper 
Secondary,  "f 

Even  as  late  as  1837,  in  the  geological  report  of  Indiana,  wo  meet 
with  this  passage : — "  It  is  not  likely  that  anthracite  coal  will  ever  be 
found  in  Indiana ;  because  that  mineral  is  usually  found  in  the  primi- 
tive and  granwack^  formations."^ 

By  this  time,  however,  the  doctrine  of  the  supposed  antiquity  of 
the  Pennsylvania  anthracites  had  been  abandoned,  by  common  con- 
sent. It  seemed  no  longer  debatable  in  the  United  States.  The 
reeonnoissances  of  the  various  geologists  of  Pennsylvania,  appear  to 
have  sufficiently  established  the  perfect  geological  identity  between 
the  formations  of  coal  under  their  separate  aspects ;  and  the  results 
of  the  state  geological  survey  put  the  matter,  beyond  all  possible 
doubt, 

We  may,  however,  mention  that  "  the  anthracite  formation  of  the 
United  States,"  is  even  now  regarded  by  some  French  geologists  as 
"belonging  to  the  upper  portion  of  the  transition  series,"  and  is 
still  considered  by  them  as  older  than  the  bituminous  or  true  coal 
formation.§ 

The  absence  of  fossil  shells  in  the  shales  of  the  American  anthra- 
cite beds,  and  their  presence  in  those  of  the  bituminous  coal  strata, 
both  in  the  United  States  and  in  New  Brunswick,  have  had  their  in- 
fluence in  leading  to  the  opinion  of  a  difference  of  geological  age  in 
these  formations. 


STATISTICAL   NOTICES    OF    FENKSYLVANIA    BITUMINOUS    COAL. 

At  what  precise  period  the  mineral  coal  of  Western  Pennsylvania 
first  came  into  use  does  not  appear.  By  the  treaty  of  1758,  between 
the  Indians  and  the  Proprietaries,  as  the  Penn  family  and  their  co- 
adjutors were  then  styled,  the  boundary  of  their  lands  extended  east- 
ward along  the  Alleghany,  or  Endless  mountains,  across  Pennsylvania, 
so  far  as  they  range  through  that  state.     These  lands  had  been  con- 

®  Eaport  on  tbe  Geology  of  Maaaaclinsetta,  by  Bdn.  Hitohoook,  1833. 

■f  Baton's  Geological  Text  Book,  1330,  pp.  39—43.     Map  onfl  BecUons. 

j  First  Report  of  the  Geology  of  the  State  of  Indiana,  by  David  D.  Owen,  1S3?,  p.  30. 

5  Eurat.     JJu  gieement  dea  Combusliblea  FoEsIlea,  1846,  p.  49. 
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veyed  by  the  Five  Nations,  in  1736 ;  but  from  the  vagtieness  of  their 
definition,  had  been  long  a  subject  of  dispute.  The  whole  district, 
now  known  to  us  as  the  anthracite  region,  appears  to  have  been  con- 
firmed by  the  Delawares,  in  1737  and  1749. 

According  to  Mr.  Sergeant,  the  last  purchase  made  by  the  pro- 
prietaries from  the  chiefs  of  the  Six  Nations,  was  in  November,  1768. 
It  enclosed  all  the  area  lying  soiith  of  a  line  commencing  at  Owego, 
on  the  north  branch  of  the  Susquehanna ;  down  to  Towanda,  and  up 
that  creet  to  the  head  waters  of  Pine  Creek,  and  thence  down  the 
same  and  up  the  Susquehanna  to  the  Indian  town  of  Kittanning,  on 
the  Alleghany  river ;  and  down  the  Alleghany  and  Ohio  rivers  to  the 
south  line  of  the  province.*  It  will  be  seen  that,  with  the  exception 
of  that  portion  which  lies  northward  of  Kittanning,  and  which  was  not 
purchased  until  1784,  the  proprietaries,  by  this  purchase,  came  into 
possession  of  the  whole  bituminous  coal-field  of  Pennsylvania,  stretch- 
ing from  Towanda  on  the  north-east,  to  the  south-west  angle  of  the 
state,  a  distance  of  two  hundred  and  seventy  miles,  besides  the 
northern  or  Wyoming  anthracite  region.  The  cost  price  or  purchase 
money  of  these  magnificent  coal-fields  appears  to  have  been  the  sum 
of  ten  thousand  doUars  only.^ 

In  the  provincial  maps,  as  early  as  1770  and  1777,  the  sites  of 
beds  or  "  mines"  of  coal  were  marked  on  the  shores  of  the  Ohio.  In 
the  vicinity  of  Pittsburg  the  outcrops  of  coal  seams  were  not  noticed, 
or  at  least  were  not  made  use  of  until  after  these  dates.  In  1753, 
when  the  position  was  first  examined  by  Washington,  there  was  pro- 
bably no  white  man  living  within  the  limits  of  the  present  site  of  that 
city ;  and,  in  1775,  we  are  told  that  there  were  not  more  than  twenty- 
five  or  thirty  cabins  or  houses  standing  there.J 

The  value  of  mineral  coal  was  well  known  to  all  who  had  seen  or 
heard  of  its  employment  in  Europe ;  hut  the  abundaneo  of  timber  in 
the  newly  acquired  territory  rendered  the  substitution  of  any  other 
description  of  fuel  quite  unnecessary. 

Among  the  first  positions  where  land  was  acquired  from  the  com- 
monwealth, for  the  sake  of  the  coal  it  contained,  was  one  on  the 
upper  waters  of  the  Susquehanna,  near  the  present  town  of  Clear- 
field, and  the  Indian  village  of  Chincleclamoose,  where  the  horizontal 
coal  seams  are  very  conspicuous.  A  tract  of  coal  land  was  taken  up 
and  patented  here,  as  early  as  the  1st  November,  1785,  by  Mr.  S. 
Eoyd ;  but  it  was  not  until  after  the  lapse  of  nineteen  years,  that  a 
quantity  of  coal  was  foi-warded  eastward  of  the  Alleghany  mountain. 
The  first  ark  load  descended  the  Susquehanna  from  this  place,  in 
1804.  It  was  sent  down  by  Mr.  W.  Boyd,  and  was  landed  at  Colum- 
bia, on  the  Susquehanna,  a  distance  of  two  hundred  and  sixty  miles ; 
"and  it  was  a  matter  of  great  surprise,"  he  observes,  in  an  account 
of  this  experiment,  "to  the  inhabitants  of  Lancaster  county,  to  see 
an  article  with  which  they  were  wholly  unacquainted,  brought  to  their 

»  View  of  tho  Land  Lowa  of  Pennsylvania,  hj  Thomas  Sergeant,  Esq.,  1B33,  p.  31. 
t  eeography  of  Pcnnsjlviiiiia,  Trogo,  1313,  p.  1«.  J  Ibid.,  ]-.  ITl. 
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o-wn  dooi^."*  This  movement  was  followed  by  more  ark  loads  for- 
warded by  other  proprietors  from  neighbouring  sites;  and,  subse- 
quently, a  limited  trade  in  bituniinoas  coal  has  been  carried  on,  along 
the  towns  and  iron  worts  of  the  Susquehanna,  partly  in  periods  of 
freshets  by  means  of  arks,  and  partly  by  canal  boats,  during  the  last 
thirteen  years.  Eut  it  was  not  until  1828,  that  the  first  cargo  of 
Pennsylvania  bituminous  coal  reached  Philadelphia  from  KarthauB, 
and  some  was  also  forwarded  to  Baltimore  from  the  same  source. 

IVom  the  Congressional  returns,  obtained  during  the  taking  of  the 
census  of  1840,  it  is  seen  that  the  bituminous  coat-fieM  of  this  State 

f reduced 415,023  tons;  employing  1798  workmen,  and  a  capital  of 
300,416.  It  is  generally  supposed,  that  this  return  was  below  the 
actual  production,  and  it  is  certainly  most  disproportionate  to  the 
amount  of  capital. 

There  will  always  be  great  difficulty  in  ascertaining  the  bituminous 
coal  production  of  Pennsylvania,  or  indeed  that  of  any  part  of  the 
Alleghany  coal-field;  because  the  frontier  is  extensive,  and  the  ave- 
nues from  it  are  numerous,  while  at  the  same  time  there  exists  no 
machinery  or  organization  for  ascertaining  the  annual  consumption 
of  fuel,  for  manufacturing  or  domestic  use ;  particularly  in  a  country 
e  every  farmer  is  at  liberty  to  extract  coal  for  himself  or  his 


Anthracite,  on  the  contrary,  has  but  a  few  channels  to  market,  and 
these  are  public  routes  on  which  weekly  statements  of  the  tonnage 
conveyed  are  made,  and  almost  every  ton  is  under  supervision  and 
record,  between  the  mine  and  ship-board.  We  think  that  the  quan- 
tity of  bituminous  coal  mined  is  about  a  million  of  tons.  It  has  been 
estimated  at  much  more,  but  this  is  mere  surmise.  In  1845-6,  the 
quantity  of  coal  received  on  the  Ohio  at  and  near  Pittsburg,  was  re- 
ported officially  at  under  700,000  tons;  of  which  200,000  tons  des- 
cended the  Ohio  to  other  markets,  out  of  the  State.  This  seems  about 
the  proportionate  increase  since  the  returns  of  1840.  Various  cir- 
cumstances are  daily  contributing  to  enlarge  the  demand  for  coal  in 
the  valley  of  the  Ohio ;  the  most  obvious  of  these  are  the  diminution 
of  wood  in  the  vicinity  of  great  rivers :  the  multiplication  of  furnaces 
of  iron  and  salt-works ;  of  steam  engines  and  steam-boats ;  of  manu- 
facturing establishments,  and  the  remarkable  accession  of  popidation 
every  year. 

We  have  ventured  to  mako  an  approximate  estimate  of  1,750,000 
tons  as  the  annual  production  of  bituminous  coal  in  the  United  States 
— which  quantity  is  more  than  double  the  actual  return  in  the  year 
1840.  Of  this  amount,  we  have  apportioned  1,000,000  of  tons  as 
the  quantity  yearly  raised  by  Pennsylvama.f  It  must  be  borne  in 
mind,  that  the  bituminous  coal-fields  of  America  are  still,  and  proba- 
bly for  centuries  will  continue,  the  great  forest  regions  of  the  country, 
where  mineral  fuel,  except  in  the  cities,  is  vei-y  little  resorted  to  for 

a  Journal  of  the  Seimto  of  Pannajlfajiia,  1334,  Vol.  II.,  pp.  481  and  561 
'    ■-' ' ■  ■     '      1,300,00 
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domestic  uses,  and  'where,  at  the  present  day,  compara,tively  but  a 
small  amount  is  consumed  by  the  iron-works,  steamboats,  &e. 

To  show,  however,  the  extreme  uncertainty,  the  difficulty,  of  esti- 
mating the  actual  quantity  of  bituminous  coal  raised  in  Pennsylvania, 
we  may  mention  that  one  calculation,  which  is  circulating  in  the 
newspapers,  gives  as  the  probable  amount  of  bituminous  coal  mined 
in  this  State,  in  1847,  10,000,000  of  bushels ;  ei^uivalent  to  35T,000 
tons. 

In  the  absence  of  the  final  G-cological  Heport  of  the  State,  the 
reader  may  periise  with  advantage  the- masterly  description  of  the 
Appalachian  coal  strata,  by  Professor  H.  D.  Rogers,  and  the  paper 
on  the  physical  structure  of  the  Appalachian  chain,  by  Professors  W. 
B.  Rogers  and  H.  D,  Rogers,  in  the  Transactions  of  the  Association 
of  American  Geologista  and  Naturalists,  1843.* 

In  the  first  communication  it  is  shown  that  the  coal  is  distributed 
"in  a  series  of  parallel  and  closely  connected  synclinal  depressions, 
the  direct  result  of  the  system  of  vast  flexures,  into  which  the  whole 
of  the  Appalachian  rocks  have  been  bent,  by  the  undulatory  move- 
ments that  accompanied  the  final  elevation  of  the  strata,  and  termi- 
nated tho  era  of  the  coal." 

EXTENT   OF   INDIVIDUAL   COAL   SEAMS. 

In  tho  article  from  which  the  last  paragraph  is  quoted,  are  some 
very  interesting  facts  on  the  great  extension  of  certain  coal  seams  in 
the  Appalachian  system.  We  have  no  space  here,  to  do  justice  to 
this  truly  philosophic  memoir.  We  must  restrict  ourselves  to  citing 
a  single  example.  This  is  the  great  seam  which  is  finely  exposed  at 
Pittsburg,  and  along  the  Ohio  and  Alleghany  rivers,  and  nearly  the 
whole  length  of  the  Monongahela,  and  is  denominated  "  the  Pittsburg 
seam."  With  the  advantage  of  competent  assistance,  the  author  has 
traced  this  bed  through  Pennsylvania,  Virginia,  and  Ohio.  "  The 
longest  diameter  of  this  great  elliptical  area  is  very  nearly  two  hun- 
dred and  twenty-five  miles,  and  its  maximum  breadth  is  about  one 
hundred  miles.  The  superficial  extent  of  the  whole  coal  seam,  as  near 
as  I  can  estimate  it,  is  about  fourteen  thousand  square  miles."  But 
these  limits,  he  continues,  though  wide,  fall  very  far  within  those 
which  the  bed  anciently  occupied,  which  "must  have  been  at  least 
thirty-four  thousand  square  miles ; — a  superficial  extent  greater  than 
that  of  Scotland  or  Ireland." 

If,  aa  the  writer  conceives  is  probable,  and  in  which  we  entirely 
coincide,  this  seam  is  identical  with  the  great  bed  which  occurs  in  all 
the  anthracite  basins  of  Pennsylvania,  "we  shall  then  behold,  in  all 
its  conditions  of  gradation,  from  anthracite  to  semi-bitnminous,  and 
to  highly  bituminous  coal,  a  single  stratum  measuring  at  the  most 
moderate  calculation,  four  hundred  and  fifty  miles  in  length,  and  two 
hundred  miles  in  breadth,  and  covering  a  space  of  at  least  ninety 
thousand  square  miles." 

"  Pages  433  oncl  ili,  531. 
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The  author  has,  with  much  ability,  traced  the  regular  gradation 
■which  this  remarkable  bituminous  c.oal  bed  experiences  in  aize;  dimin- 
ishing gently  from  southeast  to  northwest; — that  is  to  say,  from 
twelve  or  fourteen  feet  thick  on  the  southeastern  border,  to  eight 
feet  at  Wheeling  and  Pittsburg;  and,  still  more  westward  in  Ohio,  to 
five  or  six  feet. 

LOCAL    STATISTICS. 

It  would  be  altogether  inconsistent  with  the  plan  of  the  present 
work  to  enter  upon  the  details  of  individual  coal  operatiooa  through- 
out this  area.  Many  of  these  will  be  found  adverted  to  in  the  annual 
geological  reports  of  this  district,  particularly  as  relates  to  the  region 
west  of  the  Alleghany  range. 

Towards  the  northern  and  northeastern  side  of  this  range,  the 
seams  seldom  attain  a  greater  thickness  than  three  or  four  feet.  In 
the  vicinity  of  Philipsburg,  and  along  the  valley  of  the  Moshannon 
to  its  bead  waters,  several  good  coal  beds  appear.  Three  of  these 
are  from  four  to  four  and  a  half  feet  thick  each,  and  one  main  seam 
is,  including  some  slaty  partings,  nine  feet  thick.  A  detailed  section 
of  this  local  district,  crossing  the  Alleghany  Mountain  to  the  Bald 
Eagle  TftUey  at  its  base,  waa  published  by  the  author  of  the  present 
volume,  in  the  year  1832,  in  the  Monthly  American  Journal  of  Geo- 
logy, conducted  by  Mr.  Featherstonhaugh,  We  believe  this  was  the 
earliest  geological  section,  in  detail,  of  any  portion  of  the  Alleghany 
Mountain,  and  of  the  coal-field  overlying  its  eastern  escarpment.* 
Mr.  McClure's  transverse  sketches,  can  scarcely  be  said  to  form  the 
exception.  This  section  was  reconstructed  from  accurate  admeasure- 
ments and  actual  levelling,  on  a  greatly  extended  scale,  in  the  suc- 
ceeding years  1833  and  1834. 

Near  Karthaus,  eight  coal  seams  haye  been  traced,  amounting  to 
twenty  feet  thickness;  but  three  only  of  these  are  workable — the 
largest  being  six  feet.f 

Near  Farrandsville  and  Queen's  Run,  two  beds  of  three  or  four 
feet  each,  have  been  worked  for  some  years.  This  coal  is  in  good 
repute,  but  of  limited  area.  At  Ealatou,  and  in  the  detached  small 
coal  basins  which  border  the  Lycoming  creek,  the  coal  measures 
occupy  a  comparatively  small  thickness.  The  two  principal  seams 
have  about  eight  feet  of  workable  coal.  There  are  commonly  four 
Boama,  altogether,  existing  vrithin  the  formation  in  the  northeast  ex- 
tremity of  the  Alleghany  coal-field;  but  it  is  seldom  that  more  than 
two  workable  beds  occur  in  the  same  locality.  This  region  has  been 
minutely  investigated  by  the  present  writer,  at  various  periods  since 
the  year  1831.     The  coal  is  well  adapted  for  iron  making. 

At  Blossburg,  and  around  the  head  waters  of  the  Tioga  river,  from 
three  to  six  seams  occur,  but  not  more  than  one  or  two  have  been 
mined,  and  the  coals  are  sent  by  railroad  into  the  State  of  New  York. 
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One  of  the  beds,  at  one  point,  appearocl  to  be  six  feet,  thict,  but  in 
general  the  seams  are  about  three  feet  each.  A  geological  survey  of 
this  region  was  made  by  the  writer,  in  1832;  and,  at  subsequent 
periods  it  has  formed  the  subject  of  several  communications  to  scien- 
tific journals.  In  1831-"2,  the  country  was  then  in  a  state  differing 
little  from  the  primitive  wilderness;  but  time  has  changed  its  aspect, 
and  a  large  amount  of  business  and  travel  ia  said  to  be  done  here. 
Few  districts  have  been  more  fully  illustrated,  geologically,  than  that 
of  BloBsburg,*  and  in  many  respects  it  is  very  interesting  to  the  geo- 
logist and  the  naturalist. 


Transverse  Seotion  of  aokieliad  Litumiaora  Cocil  bsisma  in  PonnsjlvaDi 
Ljcomine  Coal  Bnsiri.  Elosabutg  Cmii  13 


i  b  Old  rsd  ^nudstone  01 

Gfenerally  epeaking,  the  bituminous  coals  of  the  northeast  end  of 
the  great  Alleghany  coal-field,  here  subdivided  into  numerous  small 
detached  coal  basins  and  outlying  patches,  consist  of  dry  coals,  yield- 
ing a  considerable  per  centage  of  gray  ashes;  burning  with  but  little 
tendency  to  cement  or  cake  in  the  open  fires,  and  yielding  not  much 
smoke.  Sometimes  rather  sulphurous.  We  might  employ  a  familiar 
mode  of  comparison  with  the  fat  coals  of  England,  and  perhaps  those 
of  Western  Pennsylvania  and  Virginia,  in  remarking  that,  in  their 
domestic  use,  the  former  never  accumulate  a  eufiicient  quantity  of 
soot  to  render  the  sweeping  of  chimneys  necessary ;  they  remain  com- 
paratively clean,  for  many  years  together. 

The  Lycoming,  or  Kalston  basin  is  illustrated  by  the  last  section, 
which  shows  its  relative  connection  with  the  Blossbm-g  basin.  This 
Lycoming  basin  consists  of  two  areas,  separated  to  the  depth  of  one 
thousand  feet,  by  the  valley  of  Lycoming  creek.  The  coal  and  iron 
ore  beds  are  open  here,  on  both  sides,  but  the  present  amount  of 
business  is  but  small. 


PEODUOTION  AND  CONSUMPTION  OF  BITUMINOUS  COAL  AT  PIlTSBUEd. 

Besides  the  main  bed  of  workable  coal  at  Pittsburg,  which  is  there 

about  six  feet  thick,  there  is  another  seam  of  less  value,  on  account 

*  Mineralogical  Report  on  the  Cool  Region  in  the  enyirons  of  Elossbnrg,  R.  0.  Tnjlor, 
1832.  Trans,  fieol.  Soo,  of  PBnnaylTania,  on  the  ooal-field  of  Blosaburg.  E.  C,  T.  1835, 
Maganina  of  Natural  Histoiy,  VoL  VIEC,  p.  539 ;  LodiIoh,  183fl.  R.  0.  T.  Pliilosophieal 
Magttsine,  Iiondon,  1836.  R.  0.  T.  Penny  Mag.  London,  do.  Amerionn  Journal  of 
Seionoe,  Vol.  XLI.,  No.  1.  Peetion  acroes  tbe  Blossburg  and  Lyoomiog  Coal  BnsiuB.  Soo- 
Uon  across  tbs  TowaHda  and  Loyalsock  Coal  Boalns.  R.  C.  T.  Jul;,  1341.  Tcane.  Assoc, 
of  Amoricun  Goologiats  and  Nnturalista,  1S43,  Art.  by  R.  C.  T. 
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of  the  intermixture  of  slate  that  it  coatains.  These  are  considerably 
above  water  level.  It  has  been  ascertained,  <luring  tho  process  of 
boring  for  salt  water,  in  the  vicinity  of  Pittsburg,  on  the  opposite 
side  of  the  Monongabela  river,  that  font  good  seams,  besides  two 
small  ones,  lie  at  a  considerable  depth  below  the  surface.  The  whole 
depth  bored  was  six  hundred  and  twenty-seven  feet.  The  four  coal 
beds  were  each  about  three  feet  and  a  half  in  thickness,  and  were 
reached  at  the  respective  depths  of  two  hundred  and  eighty,  four 
hundred  and  forty,  four  hundred  and  eighty,  and  five  hundred  and 
eighty  feet.  Gas  was  evolved  from  each  of  these  veins,  and  continued 
to  discharge  for  three  .or  four  weeks.  The  salt  water  was  reached  at 
six  hundred  and  twenty-five  feet,  and  rose  to  the  height  of  thirty  feet 
above  the  surface ;  discharging  at  tho  rato  of  seven  thousand  gallons 
in  twenty-four  hours. 

This  city  and  tho  manufacturing  establishments  in  the  vicinity, 
form  the  great  focus  for  the  consumption  of  bituminous  coal  in  this 
State. 

In  the  year  1825,  it  was  estimated  at  one  million  of  bushels,  or 
85,714  tons.  In  1833,  it  was  returned  [in  bushels]  at  255,810  tons 
— there  being  ninety  steam  engines  in  operation.*  In  1834,  eighteen 
iron  foundries,  eleven  rolling  mills,  and  one  hundred  and  twenty 
steam  engines  were  at  work  at  Pittsburg  and  its  environs.  In  1S38, 
the  consumption,  by  engines  and  the  advance  of  manufactories  had 
greatly  increased,  there  being  now  three  hundred  steam  engines  and 
as  many  factories. f  In  a  communication  to  a  Congressional  com- 
mittee on  a  national  foundry,  in  that  year,  it  was  announced  that  the 
quantity  of  coal  consumed  was  seven  millions  of  bushels  per  annum, 
and  of  that  exported  three  millions  of  bushels ;  in  all  ten  millions 
of  bushels,  or  357,140  tons,  of  2,240  pounds;  each  bushel  weighing 
80  pounds.J 

It  was  computed,  in  1842,  that  the  consumption  in  Pittsburg  alone 
had  now  risen  to  eight  millions  of  bushels — or  285,714  tons;  the 
aggregate  production  at  the  same  time,  being  420,000  tons.  The  num- 
ber of  steamboats  owned  in  the  distiict  was  eighty-nme,  of  an  aggre- 
gate tonnage  of  12,436  tons.§ 

In  the  annual  message  of  the  Governor  of  Pennsylvania,  January, 
1846,  we  find  it  announced  that  the  consumption  had  reached  the 
following  amount : 

Enshols.  Tona, 

Consumed  in  Pittsburg  and  its  vicinity,  13,000,000     464,286 

Exported  from  that  port,  down  the  Ohio,  6,000,000     214,286 


Production,  -  -         19,000,000     678,572|| 

«  Journal  of  the  SenatB  of  PennaylTania,  1S33,  p.  482. 

+  ProteodingB  of  tlie  Union  Cann!  Conrention  at  Hnriisbnrg,  ia  183S,  p.  12. 

i  Report  of  Ihe  Committea  on  a  NaUonol  Ponndry,  1838,  p.  eO, 

I  Haography  of  Pennsylvania,  ftoni  Harris's  Directory, 

II  Meeaoga  of  Governor  Shaalc,  !tb  January,  1S16. 
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Jiualiels. 
1853.  Consumed  in  Pittsburg  and  its  vicinity,  22,205,000 

Exported  from  Pittsburg  to  other  places,  14,403,921 

Total  bushels,        -  -  -         36,608,921 

Averaging  the  price  of  the  coal  exported  in  1853,  at  ten  cents  per 
bushel,  and  it  gives  the  sum  of  over  $1,400,000  brought  into  Pitts- 
burg from  abroad  for  coal. 

The  Pottsville  Mining  Register  gives  the  amount  of  bituminous 
coal  consumed  in  the  Pittsburg  district,  as  foiloirs: 

1853,      ...  -  -      Bushels,  26,708,921 

Price  of  Pittsburg  coal.  Pittsburg  coal  at  the  mines,  $1,25;  with 
duty  and  freights  to  Philadelphia,  ^5.25  to  $6  or  $T. 

The  freight  varies  so  much  that  it  is  impossible  to  state  the  exact 
price  per  ton  in  Philadelphia. 

The  progress  of  improvement  may  be  noted  in  relation  to  the  ad- 
vance of  population. 

1753,  Ko  white  man  living  here. 

1813,  Population  of  Pittsburg,        -        -       5,748  persons. 
1840,         "  ''       .         .        .     40,000        " 

1850,         "  "...     83,000        " 

In  the  year  1846,  were  built  fifty-three  steamboats,  which  cleared 
from  the  wharves  at  Pittsburg,  having  an  aggregate  tonnage  of  8,551 
tons,  and  costing  $684,000. 

In  1847,  fifty-six  more  steamers  were  built,  whose  tonnage  was 
9,954  tons. 

The  tonnage  owned  in  Pittsburg,  on  the  1st  September,  1847,  was 
as  follows: 

Steam  tonnage, 24,472 

All  other  kinds,  -         -         -        -         -         -       2,546 

Total, 27,018 

Thus  rapidly  did  this  city  spring  up  in  the  wilderness.  Her  popu- 
lation now  employs  more  than  twenty  millions  of  capital  in  these 
active  pursuits ;  and  communicates,  by  means  of  fifty  thousand  miles 
of  steam  navigation,  with  almost  every  part  of  the  valley  of  the  Mis- 
sissippi.* 

Iron  Works. — These  are  more  extensive,  probably,  than  those  of 
any  other  city  in  the  Union. 

In  1848,  there  were  11  rolling  mills,  of  which  8  are  capable  of 
producing  4000  tons,  each,  of  manufactured  iron,  annually,  and  em- 
ploy about  150  hands  to  each  mill.  The  pig  metal,  supplied  from 
the  charcoal  furnaces  along  the  river,  is  about  75,000  tons  a  year.f 

1854. — There  are,  it  is  said,  17  large  rolling  mills ;  12  principal  or 

*  HaEfira'e  Register  of  Pennpjlvaiiia,  Vol.  XVI.,  p.  22. 
f  Do  Bow's  Commoroial  Hoviow,  Vol,  V.,  SJB. 
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large  foundries ;  20  glass  manufaetoriea ;  about  20  engine  and  machine 
shops ;  5  large  cotton  factories ;  4  largo  flouring  mills,  besides  aomo 
smaller  ones ;  and  it  is  estimated  that  there  are  more  than  100  steam 
engines  in  operation  in  the  city  and  vicinity,  besides  those  above 
named. 

The  Philadelphia  Ledger  of  August  23d,  1854,  estimates  the  num- 
ber of  foundries  in  Pittsburg  at  38. 


l^ROSTBTJItG  BITUMINOUS    COAL   KEGION. 

EXTENSION  HOBTHWABD   INTO   PENNSYLVANIA. 

We  will  complete  our  notice  of  this  detached  or  frontier  coal  area 
by  adverting  to  its  small  peninsular  extension  into  Pennsylvania. 

In  the  absence  of  the  ofGcial  geological  reports,  wherein  the  boan- 
daries  may  be  expected  to  be  defined,, -we  can  only  roaghly  estimate 
this  at  about  25  square  miles,  of  actually  available  coal-land. 

In  the  details  of  the  coal  seams  there  is  little  difference  on  either 
side  of  the  State  line.  From  various  statements,  we  are  apprised 
that  about  ten  yards  of  coal  may  be  calculated  upon,  ■within  the  area 
we  have  mentioned.*  Assuming  this  to  bo  correct,  and  that  it  ex- 
tends beneath  that  entire  surface,  there  are  in  the  ground  750  mil- 
lions of  tons  of  coal  on  the  Pennsylvania  side.  But  the  basin-form 
arrangement  of  the  strata,  and  the  reduced  area  occupied  by  the 
upper  beds,  seem  to  forbid  this  process  of  calculation,  and  to  demand 
a  considerable  deduction,  into  the  details  of  ■which  it  would  be  profit- 
less to  enter  here. 

The  expense  of  mining  and  conveying  this  coal  to  tide,  was  calcu- 
lated at  $3,81  per  ton,  exclusive  of  the  profits  to  the  landowner,  and 
his  lessee,  the  merchant,  &c.,  and  interest  of  capital.  The  Special 
Report  of  the  Chesapeake  and  Ohio  Canal,  Nov.  16,  1843,  estimates 
the  cost  to  tide,  $3.1T.t  It  is  contemplated,  however,  independent 
of  the  large  expected  sale  of  the  coal  on  the  seaboard,  to  employ  it  on 
the  spot  in  the  manufacture  of  iron,  for  which,  from  its  excellent  pro- 
perties as  an  intermediate  quality  iDetwecn  the  fat  coals  and  the  an- 
thracites, it  seems  to  be  ivell  adapted,  and  is  eminently  entitled  to 
consideration. 

See  our  account  of  these  coals  in  the  Maryland  division. 

NORTH-WEST  EROM  JROSTBURG. 

The  coal  region  in  this  part  of  the  Alleghany  Region,  has  been 
detailed  in  Transactions  of  the  American  Geologists,  &c.,  in  1842,  in  a 
memoir  on  the  Physical  Structure  of  the  Appalachian  Chain,  by 
Messrs,  Rogers.  The  following  sketch  is  reduced  from  the  section 
which  illustrates  that  memoir. 

»  Report  to  the  Allegianj  Coal  Companj,  in  1S4],  W.  R.  Jolinson;  and  Keports  of  othor 
Conl  Companies  in  the  vicinity  of  Proatburg.     Also  third  animal  report  of  H.  D.  Rogera. 
f  Special  Report  of  lire  Fres.  and  Dira.  Ches.  and  Ohio  Canal  Co.,  Nov.  16th,  1843,  p.  17, 
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CANNEL    COAL. 

Kear  G-reensburg,  in  Beaver  county,  Pcnnsjivania,  is  a  bed  of 
Cannel  Coal,  about  eight  feet  thick,  resting  upon  three  feet  of  ordi- 
nary bituminous  coal.  This  Cannel  is  light,  compact,  ignites  with 
great  facility,  and  burns  with  a  strong  bright  flame.* 

A  similar  quality  of  coal  ia  found  in  Kentucky,  Ohio,  Illinois,  Mis- 
souri, Indiana,  and,  we  believe,  in  Tennessee.  It  is  not  commended 
for  any  purpose  of  iron  making  and  manufacture,  but  is  well  approved 
of  for  steam  engines. 

1854,  About  six  miles  west  from  Greenshurg,  Pa.,  it  is  said,  a 
Tein  of  eannel  coal  hag  been  discovered.  Also  a  small  vein  in  Cam- 
bria county,  near  Ebcnsburg. 


STATISTICS    OF  BITUMINOUS    COAL    PRO- 
DUCTION. 

PENNSYLVANIA   CO  iLS   DL^CllNDI^G  BAST. 

Oiiinberland  Bituminous  Bi,gwn  commenLing  at  the  south-west 
angle  of  that  portion  of  the  Stite  whose  maiket  for  coal  lies  at  the 
seaboard,  we  have  little  to  repoit  upon  its  supply  heretofore;  as  the 
facilities  of  transportation  hy  canal  and  railroads  are  oaly  now  brought 
to  completion,  and  the  amount  of  trade  is  therefore  prospective, 
merely.  The  high  reputation  that  this  coal  enjoys  will  secure  it  a 
ready  sale,  and  even  a  preference,  if  the  coal  merchants  can  furnish 
it  at  reasonable  rates.  These  coals  will  be  conveyed  from  the  south- 
west Pennsylvania  collieries  to  the  Atlantic,  through  the  State  im- 
provements of  Virginia  and  Maryland. 

*  Trago  in  tlis  Geogra^ilij  of  Ponnajlpani.i,  p.  170. 
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B/i  the  r&misylmnia  State  Canals,  from 

iJie  Alleghany  Coalrfidd. 

1843. 

1S44. 

1845. 

T-v.^A    f  Shipped  nnd  Bent  Bast  from  Hollidajslinrg, 
•'"^'■^'^^'iKelainedtttHollidayaburg,         .         .        . 

14,610 
2,46i 

19,000 

330 

10,475 

Tons. 
25,319 

!2,4I5 
1125 

22,423 

30,915 

3S,813 

There  being  no  other  outlets  for  the  tituminous  coal,  to  tho  cast- 
ward,  with  the  exception  of  the  small  district  near  Cumlierland,  than 
through  the  State  improvements,  it  is  probable  that  the  above  state- 
ment Tery  nearly  represents  the  aggregate  which  is  shipped  in  this 
direction  from  the  Alleghany  coal  region.  A  large  portion  of  this 
is  deposited,  on  the  route,  at  tho  iron  works  and  towns  of  the  inte- 
rior. 

The  distribution  of  the  remainder,  for  the  use  of  tho  cities  on  tlie 
seaboard,  is,  for  the  most  part,  through  the  following  channels." 


Betums 

ill  iusliels  aitd  amends  reduced  to  ilie  common  denomination 

of  tons  o, 

2240  pounds. 

^to 

S^ 

J: 

fl 

■^~ 

JS 

S^ 

^s 

^-c 

tJ_4 

^  £ 

Years. 

n 

fa 

P 

(E 

FS 

MO 

Ton. 

Tons. 

To^«. 

Toos. 

rmts. 

T<m>^. 

1S43 

7,913 

3,079 

3,923 

1S41 

19,000 

853 

3,650 

11,903 

11,391 

3,400 

12,438 

1847 

3,702 

1S50 

1853 

46,435 

Oonsumption  of  Coal  in  the  Giass  Manufactures  of  the  United 
States. 

In  1846,  by  a  I'eport  on  the  subject,  it  is  shown  that  in  the  nine- 
teen establishments  for  making  flint  glass  in  the  United  States,  there 
are  annually  consumed  as  follows : — 

nlBo  from  tho  Caunl  Commiadonar's  Reports.     Also  Hanfs  Mevcliftufs  Magiiiae,  August, 
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Bitmninous  coala,  ebieJly  Pennsylvania  and  Virginia,  and 

sV  p*i^t  only  foreign, 44,640 

Pennsylvania  anthracite, 5,500 


Total, 
3  cortis  of  wood. 


Mpoi 

aiion  of  Foreign,  BUtunmrnts  Goal  into  PhUadelplda,  from 
and  tJie  Briiisli  Pi-oviwxs.'^ 

Great  Britain 

YCBIS. 

Bushels. 

Tods. 

Value. 

Tho  respeodre  proporlioiiB  of  qa 

Eeoeiyed  ffOm  Great  Britain,    . 
"               Nova  Seotia,      . 

jititj 

1B33 
1834 
IS35 
1836 
1837 
1838 
1830 

84,510 
5i,2SC 
10,056 
145,B0i 
140,382 
274,282 
406,081 

3,018 
1,831 
359 
6,311 
5,013 
9;7B2 
14,508 
1.292 

i^m 

7,698 
12,149 
10,623 
12,246 

S8,7Se 
20,94T 
34,442 
19,751 

iro  as  fol- 

0,733 

43,020 

1M9 
1330 
1S51 
1352 
1853 

Duty  of  30  per  coiit.  not  inoluJed.J 

Importations  of  Virginia  coal  into  the  port  of  Philadelphia,  in 
1847.  During  thia  year  there  were  measured,  268,790  bushels  ^= 
9,600  tons.§ 

Quantity  of  bituminous  coal  measured  at  the  port  of  Philadelphia 
for  following  years  : — 1| 


1850, 
1851, 
1852, 
1853, 


101,395 
421,860 


EITTTMINOUS   GOAL   DESCENDING  WEST, 
The  coal  business  of  the  Monongahela  Slackwater  Navigation,  in 
the  year  1845,  aa  partially  shown  by  the  amount  which  passed  through 
Lock  No.  1,  to  Pittsburg,  was 

1845.  2,657,488  bushels  =  95,000  tons  of  28  bushels  each  for 

Pittsburg. 

1846.  2,575,375  bushels  =  91,977  tons  "  for 

the  use  of  the  city. 
"        5,206,495  bushels  =  185,930  tons  «  for 

the  lower  trade,  or  for  export  down  the  Ohio. 


»  Chiefly  British  coal  imported  for  the  Thilailelpliia  Gas  Works — 
yeai-,  in  16  Teasels. 

t  Haiard'a  rnited  States  Register,  1839. 
t  Custom  Hooas  Eaturns,    185*. 
g  Bioknel'B  Keporter,  Januoiy  4tli,  184S. 
11  Sep ort  of  ttie  Borad  of  Trade,  libi. 


0  moDtha  only  of  thia 
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RECEIVED    ON   THE    OHIO. 


Bituminous  coala  receired  on  the  Ohio,  at  and  near  Pittsburg, 
chiefly  down  the  Alleghany,  Ohio,  and  Monongahela  rivers  aad  their 
tributaries,  estimated  for  the  year  1845,  at  eTSjSfS  tons. 

A  small  but  increasing  amount  passes  down  the  Western  Division 
of  the  Pennsylvania  canal,  to  Pittsburg. 

1843, 973 

1844, 1360 

BITUMINOUS  COAL   GOING  NORTH. 
From  the  detached  coal-field  of  Elossburg,  near  tie  head  of  the 


Tioga  river,  a  railroad  of  forty  miles  conveys  about  30,000  tons  an- 
nually to  the  Chemung  canal,  at  Corning,  in  the  adjoining  State  of 
New  York.  This  coal-field  is  capable  of  supplying  at  least  100,000 
tona  per  annum,  for  a  long  period  of  years.*  Its  business,  at  no 
time  in  a  state  of  much  activity,  appears  now  to  be  on  the  increase, 
and  its  advance  is  greatly  facilitated  by  the  recent  reduction  of  tolls 
on  the  State  canals  of  New  York. 

These  are  now  reduced  to  only  2J  mills  per  ton  of  2240  lbs.  per 
mile ;  and  for  all  coal  conveyed  for  the  use  of  the  salt  works,  the 
chief  destination  of  the  Elossburg  coal,  toll  free.  This  forms  a  strik- 
ing contrast  to  the  toll  on  mineral  coal  in  Pennsylvania,  which  is  no 
less  than  4  mills  4  dec.  per  ton  per  mile  on  canaJs,  and  6.7  mills  on 
railroads. 

From  the  detached  coal-field  near  Towanda,  a  comparatively  small 
supply  passes  northward,  under  the  present  condition  of  the  public 
improvements.  These  being  perfected,  will  soon  become  the  channel 
for  the  conveyance  of  a  considerable  annual  amount  of  bituminous 
coal  into  New  York  State. 

1854. — Elossburg  sends  to  market  during  the  season  300  tons  of 
coal  daily  by  the  Corning  and  Elossburg  Railroad. 

Exports  of  Pennsylvania  Bituminous  Coal  from  the  Port  of  Erie, 
via  Lake  Erie. 

1845  8,507       |2li'218 

1846  21,634  53,835 
Received  at  the  port,  70,000  tons,  1847 

Exports  northward  from  the  Elossburg  Bituminous  Coal  Eegion. 

The  demand  for  this  coal  increases,  and  we  are  assured  that  its 
quality,  as  it  penetrates  the  mountain,  improves. 

*  Mr.  B.  C.  Tajkr'a  BloSEburg  Rtpott,  in  18S2. 
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The  railroad  company  received  toll,  in  1847,  for  -         29,110 

To  which  may  be  added  for  domestic  consumption,  by 
the  locomotives,  machine  shops,  &c.,  \         -  -  1,000 

Total  in  1847,  -  -  -         30,110 

1853. — The  Canal  Commissioner's  Report  states,  according  to  a 
letter  from  H.  K.  Strong,  in  the  Miner's  Journal,  January,  1854, 
"that  the  tolls  paid  on  bituminons  coal  leaving  east  from  Pittsburg 
and  Hollidaysburg  amount  to  $46,156  17.  It  is  therefore  probable 
that  the  increase  in  bituminous  coal  cannot  be  less  in  1853  than 
300,000  tons." 

Rates  of  Toll  on  the  State  Canals  and  Railroads  in  Pennsylvania, 
per  mile,  in  1846,  1847,  besides  13  mills  per  1000  lbs.  on  the 
Alleghany  Portage  Railroad. 


Mineral  coal,  fa-ypsum,  1         ii\r\c\M.         ■  1,1.       n       o         no 
J  T  *^  >per  1000  lbs.  weieht,      0       a         U       o 

and  Iron  ore,  J  ^  "    ' 

Which  rate  is  equivalent  to  per  ton  of  2240  lbs.      0  4.4        0    G.7 

Each  100  miles  of  transportation,  therefore,  is    44       8       67       2 

On  each  "Union  Canal  boat,  engaged  in  the  \       -i        a 

coal  trade,  per  mile,  j 

State  of  New  Zorifc— 1846. 
Toll  on  the  State  Canal, — on  Mineral  Coal,  1       0       -1 

per  1000  ibe.  per  mile,  J 

In  a  report  of  the  President  of  the  Chesapeake  and  Ohio  Canal 
Company  in  1843,  the  estimated  prime  cost  per  ton  of  the  Cumber- 
land coal,  delivered  in  New  York  is  $4.67.* 

In  1844,  Alleghany  bituminous  coal  sold  at  from  16  to  18  cents 
per  bushel  =$4.50  to  ?5.00  per  ton,  in  Philadelphia;  brought  210 
to  250  miles  by  canals. 

During  a  portion  of  1845,  bituminous  coals  from  the  interior  ob- 
tained no  higher  price  in  Philadelphia  than  14  cents  per  bushel ;  but 
towards  the  close  of  the  season  the  largest  sales  were  effected  in  this 
city  at  21  cents  per  bushel  =  $5.75  per  ton  of  2000  lbs. ;  the  cost  of 
the  freight  and  toll  being  $2.62^  per  ton,  from  Farrandsville  and 
the  adjacent  mines,  to  Philadelphia. 

In  the  winter  of  1846-7,  Alleghany  coal,  in  Philadelphia,  was  18 
to  19  cents  per  bushel ;  Virginia  coal  20  to  22  cents  per  bushel. 
This  being  on  a  very  small  scale  is  naturally  very  fluctuating.  The 
current  price  of  Alleghany  coal,  in  Philadelphia,  in  the  winter  of 

*  Speciivl  Eeport  of  the  Preeiiient  nnd  Direotora  of  tha  Cheaiipeake  and  Obio  Canal  Com- 
pany, November  Iflth,  13-15.  Also,  Kepnrt  of  the  probable  reveDue  of  the  Cheenpenke  and 
Ohio  Canal,  1S34,  p.  40.     "To  quarrj  this  cool,"  aajs  another  autbority,  "oosia  about  20 


>y  Go  Ogle 


PENNSYLVANIA.  343 

1848,  waa  25  cents  per  bushel,  or  $1.00  per  ton.  1853,  20  cents 
per  bushel,  wholesale  price. 

The  external  trade,  coastwise,  in  this  coal  is  quite  unimportant. 

Boston,  in  1H46,  received  but  4900-  bushels  ^^  175  tons,  from 
Philadelphia,  and  can  purchase  Nova  Scotia  coal  on  much  lower 
teriDS. 


THE  ANTHItACITE   REGIONS   OF  PENNSYL- 
VANIA. 

INTEODUCTORY  REMARKS. 

It  has  heretofore  been  customary  to  describe  the  Pennsylfania 
anthracite  fields  as  occupying  three  distinct,  yet  corresponding  areas. 
These  are  familiarly  spoken  of  as,  I.  The  Schuylkill  or  Southern 
coal  region ;  II.  The  Middle  coal  region ;  and  III.  The  Wyoming, 
Wilkesbarre,  or  Northern  region.  At  the  present  day,  they,  par- 
ticularly the  middle  district,  are  known  to  consist  of  a  great  many 
separate  or  subordinate  basins.  Any  attempt  of  ours,  in  this  place, 
to  unravel  the  local  intricacies  of  this  series  of  coal  basins,  would  but 
complicate  a  description  which  we  design  only  to  be  general.  I'or- 
tunately,  their  investigation  has  been  committed,  by  the  common- 
wealth, to  able  bands ;  and  the  results,  we  anticipate,  will  be  of  a 
useful  character.  Until  these  are  before  the  public,  it  seems  advis- 
able to  adhere  to  the  old  local  classification;  and  in  continuing  for 
the  present,  the  order  heretofore  observed,  although  obviously  defec- 
tive, we  shall  perhaps  best  consult  the  convenience  of  our  readers. 

Daring  the  last  twenty  years  the  anthracite  deposits  of  Pennsyl- 
vania have  acquired  no  small  celebrity.  They  have  attracted  towards 
them  a  larger  amount  of  capital  than  ever  before  was  invested  in 
mineral  operations  in  the  United  States;  and  consequently,  have 
called  into  exercise  a  corresponding  amount  of  productive  industry. 
One  result  of  this  state  of  activity,  is,  that  able  geological  investiga- 
tors, and  writers  of  intelligence,  have  by  no  means  been  wanting  to 
demonstrate,  not  alone  to  the  proprietors,  but  to  the  commercial  and 
manufacturing  interests,  and  to  the  scientific  world,  the  enormous 
value  of  these  concentrated  resources.  To  Pennsylvania,  the  almost 
exclusive  possession  of  this  species  of  combustible,  within  reasonable 
distance  of  the  seaboard,  is  a  boon  of  inestimable  price,  which  places 
her  in  a  position  of  enviable  superiority,  and  baffies  speculation  as  to 
the  point,  to  which  it  may  ultimately  elevate  her.  The  statistical 
details,  scattered  through  the  following  pages,  justify  such  conclu- 
sions, notwithstanding  that  the  financial  djfiSculties  by  which  the 
country  was  beset,  a  few  seasons  ago,  deeply  affected  the  best  interests 
of  the  state ;  and  somewhat  retarded  the  progress  of  improvement  in 
the  anthracite  regions,  in  common  with  that  of  all  others.  Happily, 
that  period  of  gloom  and  depression  has  at  length  passed  by,  and 
energy  and  enterprise  have  succeeded  to  apathy  and  despondency. 
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Witli  the  exception  of  three  or  four  detached  basins  or  patches,  of 
Tery  limited  extent  and  value,  in  other  states,  Pennsylvania  is  the 
great  depository  of  anthracite,  on  the  North  American  continent. 
The  entire  area  is  made  up  of  a  numerous  suite  of  coal  basins,  pro- 
duced by  alterations  of  anticlinal  and  synclinal  axee,  -which  range 
nearly  parallel  ivith  the  base  of  the  Alleghany  mountain.  An 
acquaintance  with  the  extent  and  number  of  these  separate  little  coal 
troughs  has  only  been  acquired  after  years  of  investigation  ;  and  in 
fact  is,  even  now,  very  far  from  complete.  As  in  the  case  of  the 
bituminous  coal  fields  of  this  state,  it  is  much  to  be  desired  that  the 
state  geological  report  and  map  should  be  published,  and  that  the 
public  should,  after  the  lapse  of  twelve  years  from  the  commencement 
of  the  survey,  derive  some  benefit  from  that  important  ■wort. 

Allusion  has  already  been  made  to  the  geological  age  of  the  an- 
thracite districts,  and  to  its  obvious  agreement,  in  that  respect,  ivith 
the  bituminous  series.  Respecting  this  point  it  is  remarked  by  one 
of  the  best  authorities  in  the  science,  that  these  deep  anthracite  basins, 
abounding  in  curious  structural  features,  and  containing  thick  seams 
of  coal,  are  highly  interesting  by  the  geographical  position  which 
they  occupy.  "  More  than  forty  miles  distant  from  the  general  de- 
nuded margin  of  the  main  or  western  coal-field,  they  nevertheless 
present,  in  the  character  of  their  strata,  and  of  the  rocks,  upon  ^rhich 
they  repose,  unequivocal  evidence  that  they  and  the  bituminous  basins 
■were  once  united."*  Eat  it  is  worthy  of  note,  that  at  the  north- 
eastern extremity  of  the  bituminous  coal  area  of  the  AUeghanies,  it 
approaches  within  ten  miles  only  of  the  Wyoming  coal  basin,  which 
contains  the  hardest  species  of  white  ash  anthracite.  In  the  map 
which  wo  annex,  we  liave  been  able  to  point  out  this  proximity, 
accurately. 

Passing  now  to  the  historical  development  of  resources  so  valuable 
to  the  interests  of  Pennsylvania.  In  1749,  the  lands  between  Maha- 
noy  creek  on  the  east  side  of  the  Susquehanna  river,  and  the  Dela- 
ware north  of  the  Blue  Mountains,  were  obtained  from  the  Indiana; 
apparently,  in  part  or  the  whole,  the  present  counties  of  Dauphin, 
Schuylkill,  the  south  parts  of  Northumberland,  Columbia,  andLuzorne ; 
Northampton,  Monroe,  and  Pike.f  The  space  thus  defined  compre- 
hends the  lands  between  the  Blue  or  Kittatinny  mountain  range  to 
the  south,  the  Susquehanna  to  the  west,  and  a  line  drawn  from  the 
point  of  the  mountain  at  the  mouth  of  Mahanoy  creek  to  the  mouth 
of  Lackawaxen  creek,  at  the  New  York  Stato  boundary,  and  at  the 
junction  of  that  creek  with  the  Delaware  river ;  being  one  hundred 
and  twenty-five  mOes  long,  and  thirty  miles  average  breadth.  All 
this  little  territory  of  3,750  square  miles  embraces  the  entire  group 

«  OrigiD  of  Iho  Appalacbian  eoal  strata.     By  Prof.  H,  D.  Rogers— in  Trana.  Aaaoo,  Amer. 
Oao!.  and  NaL,  18i3,  p.  436. 
■f  View  of  the  Land  Laws  of  Pennsylvania.    By  This.  Sergeant,  Esq.,  1838,  p.  30, 
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of  anthracite  tasins,  whieli  are  comprised  in  wliat  are  usually  styled 
the  southern  and  midtlle  coal-fields,  and  the  whole  waa  transferred 
hy  the  Indians  to  the  proprietary  government,  for  the  sum  of  five 
Tiundred  pounds.  From  the  same  territory  has  fceen  acquired,  within 
the  last  quarter  of  a  century,  nineteen  milliona  of  tons  of  coal,  of  the 
value  of  seventy-five  millions  of  dollars;  and  in  the  production  and 
disposition  of  which  fifty  thousand  persons  derive  their  support.*  In 
the  year  1847,  three  millions  of  tons  were  brought  to  tidewater,  whose 
value  there,  was  twelve  milliona  of  dollars. 

In  the  purchase  made  by  the  proprietaries,  in  1768,  by  which  they 
acquired  from  the  chiefs  of  the  Six  Nations  the  bituminous  coal-fielda 
within  the  State,  thoy  became  also  owners  of  the  northern,  or  Wyom- 
ing anthracite  basin ;  the  value  of  which,  at  that  time,  was  very  little 
anticipated  by  either  of  the  parties  to  the  contract. 

Prom  all  that  we  can  now  trace,  it  would  seem  that  anthracite  was 
first  observed,  and  its  combustible  properties  tested,  in  this  northern 
district,  in  1768.  On  the  authority  of  an  article  in  the  "Memoirs 
of  the  Historical  Society  of  Pennsylvania,"  the  adaptation  of  this 
newly  observed  substance  to  the  purposes  of  fuel,  was  discovered  by 
certain  blacksmiths,  about  the  year  1770,  two  years  only,  after  the 
ratification  of  the  treaty  of  purchase,  and  three  years  previously  to 
the  laying  out  of  the  borough  of  Wilkeabarre,  by  the  Susquehanna 
Land  Company  of  Connecticut.  The  first  cargo  of  this  coal  was  sent 
down  the  Susquehanna,  in  boats,  and  reached  the  United  States 
armory  at  Carlisle,  in  1775:  but  it  was  not  until  1808,  that  grates 
were  constructed  at  Wilkesbarre,  to  burn  it  for  domestic  use,  under 
the  direction  of  Judge  Fell.f  It  is  very  probable  that  the  fine  natural 
sections  of  the  coal  measures  in  this  valley,  occasioned  by  the  cutting 
of  the  river  Susquehanna  throngh  its  margin,  at  two  points,  and  the 
deep  lateral  ravines  which  also  laid  bare  the  thick  bed  of  coal  along 
its  borders,  were  the  means  of  displaying  the  carboniferous  strata, 
and,  as  now,  facilitated  their  development,  at  bo  early  a  period.  Not 
less  than  three  millions  and  a  half  or  probably  four  millions  of  tons 
of  anthracite  have  been  sent  to  markets  on  the  seaboard  from  hence, 
since  the  year  1829.  The  latter  year  was  the  commencement  of  the 
coal  works  at  Carbon  dale. 

In  the  Schuylkill  division  of  what  has  been  customarily  called  "the 
southern  coal  region,"  anthracite  appears  to  have  first  attracted  the 
notice  of  the  scanty  population,  settled  near  the  present  site  of  Potts- 
ville,  about  the  year  1790,t  It  is  extremely  probable,  that  an  ob- 
scure knowledge  of  its  existence,  and  an  undefined  surmise  of  the 
combustible  properties  of  this  mineral  substance,  had  existence  some 
years  earlier;  especially  as  it  had  been  seen,  and  partially  tested, 
and  had  been  spoken  of  in  the  Wilkesbarre  district,  for  twenty  years 
previously.     The  number  of  emigrants  who  arrived  in  the  country, 
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and  who  wero  accustomed  to  the  use  of  coal,  also  facilitated  the  know- 
ledge of  this  deacriptioQ  of  fuel. 

Wo  are  the  more  coDfirmed  in  this  opinion  from  having  seen  alarge 
map  of  Pennsylvania,  published  in  1770,  from  Scull's  older  map,  in 
which  the  site  of  "  Coal"  is  marked,  and  shown  to  prevail  about  the 
head  waters  of  Schuylkill  creek,  and  stretching  thence  westward,  to 
those  of  the  Swatara,  and  to  "the  wilderness  of  Saint  Anthony." 

Near  the  eastern  extremity  of  the  same  southern  region,  on  the 
lofty  ridge  which  overlooks  the  valley  of  the  Lehigh,  anthracite  was 
accidentally  discovered  in  an  enormous  mass,  open  and  hare  to  the 
very  surface.  This  occurred  in  the  year  1791.  It  was  the  first 
knowledge  of  the  now  celebrated  Mauch  Chunk  mines,  which,  even 
at  the  present  day,  are  worked  as  an  open  quarry.  Having  purchased 
from  J.  Weiss  the  newly  found  site  of  the  "Summit  Mines,"  the 
"Lehigh  Coal  Mine  Company"  was  formed  in  1793,  for  the  develop- 
ment and  working  of  this  unproved  combustible;  hut  it  was  not  until 
1814,  that  the  first  twenty  tons  were  conveyed  down  the  Lehigh  and 
the  Delaware  rivers,  at  great  labour  and  cost,  to  Philadelphia,  where 
a  few  wagiin  loads  had  preceded  them,  from  the  Schuylkill  district, 
in  1812,  It  was  as  late  as  the  year  1820  before  the  comparatively 
large  quantity  of  365  tons  of  anthracite  reached  their  destination  at 
Philadelphia. 

The  first  volume  of  the  Memoirs  of  the  Historical  Society  of  Penn- 
sylvania contains  "a  brief  account  of  the  discovery  of  anthracite 
coal,  on  the  Lehigh,"  from  the  pen' of  T.  0.  James,  M,  D.,  which 
was  read  on  the  19th  of  April,  1826.  The  author  states,  that  in  the 
autumn  of  1804,  having,  in  company  of  a  friend,  crossed  the  Blue 
Mountain,  they  found  tliemselvos  bewildered  in  a  secluded  part  of 
the  Mahoning  valley,  and  at  length  obtained  shelter  for  the  night, 
at  a  solitary  mill,  kept  by  Philip  Ginter.  This  was  the  individual 
who  discovered  the  coal  on  the  Mauch  Chunk  mountain,  and  who 
conducted  Dr.  James  and  his  companion  to  the  spot  where  is  now  the 
open  mine,  or  rather  quarry,  of  anthracite. 

"At  that  time  there  were  only  to  be  seen  three  or  four  small  pits 
which  had  much  the  appearance  of  rude  wells,  into  which  one  of  our 
guides  descended  with  great  ease,  and  threw  up  some  pieces  of  coal 
for  our  examination.  After  which,  whilst  we  lingered  on  the  spot, 
contemplating  the  wildness  of  the  scene,  honest  Philip  amused  us 
with  a  narrative  of  the  original  discovery  of  this  most  valuable  of 
minerals,  now  promising,  from  its  general  diffusion,  so  much  of  wealth 
and  comfort  to  a  great  portion  of  Pennsylvania,  His  only  resource 
being  that  of  a  hunter  in  the  back  woods,  he  was,  on  the  occasion 
alluded  to,  returning,  towards  evening,  over  the  Mauch  Chunk  moun- 
tain, entirely  unsuccessful  and  dispirited,  having  shot  nothing.  As 
he  trod  slowly  over  the  ground,  his  foot  stumbled  against  something, 
which,  observing  to  be  black,  be  took  up.  Having  listened  to  the 
traditions  of  the  country  respecting  coal  in  the  vicinity,  it  occurred 
to  him  that  this,  perhaps,  might  be  the  "Stone  Coal"  of  which  he 
had  heard.    He  accordingly,  on  the  next  day,  carried  it  to  Colonel 
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Jacob  Weiss,  wlin,  being  alive  to  the  subject,  brought  the  specimen 
imniediatelj  to  Philadelphia."* 

The  result  was  the  formation  of  a  company  to  ivork  the  newly  dis- 
covered eoal,  which,  however,  was  neglected  until  1806,  when  two 
hundred  or  three  hundred  bushels  were  brought  down;  but,  not  being 
understood,  it  failed  to  give  satisfaction,  and  the  enterprise  was  again 
suspended  for  several  years.  The  writer  closes  his  communication 
by  stating,  that  he  commenced  burning  the  anthracite  coal  in  the 
winter  of  1804,  and  had  continued  the  use  of  it  until  that  time,  1826; 
"believing,  from  hts  own  experience  of  its  utility,  that  it  would  ulti- 
mately become  the  general  fuel  of  this  [Philadelphia]  aa  well  as  some 
other  cities." 

The  Mauch  Chunk  Railroad,  of  nine  and  a  half  miles,  was  begun 
January  12th,  1827,  and  was  finished  in  May,  of  the  same  year, 
since  which  time  the  whole  mountain  has  been  intersected  by  rail- 
roads, tunnels,  inclined  planes,  schutes,  and  numerous  other  works, 
and  contains  a  large  population  of  operatives. 

The  "Middle  Region"  is  the  most  complicated  of  the  three,  being 
made  up  of  a  series  of  axes  of  elevation  and  depression ;  in  the  troughs 
of  which  thick  bodies  of  coal  occur,  which,  even  now,  are  but  imper- 
fectly explored,  but  become  subjects  for  investigation  in  proportion 
to  the  gradual  advance  in  the  demand  for  coal,  and  consequent  in- 
crease in  the  value  of  those  tracts  of  land  which  are  so  fortunately 
situated  as  to  contain  it.  From  its  wild,  mountainous,  and  inhos- 
pitable character,  unattractive  to  settlers  and  little  adapted  to  culti- 
vation, this  district  was  the  last  to  make  known  its  buried  treasures; 
as,  owing  to  the  natural  difficulties  of  approach,  it  was  the  latest  to 
become  the  theatre  of  industrial  operations.  The  progress  of  geolo- 
gical discovery  was  still  farther  retarded  by  the  prevailing  ignorance 
of  the  elementary  principles  of  stratification,  deposition,  and  exten- 
sion of  coal  seams;  each  exposure  of  mineral  coal  being  conceived  to 
be,  and  treated  as  an  isolated  mass  and  a  local  deposit ;  such,  for  in- 
stance, as  that  on  the  summit  of  Mauch  Chunk  was  long  considered 
to  be. 

Yet  the  proprietaries  were  not  altogether  ignorant  of  the  existence 
of  coal  within  these  limits,  for  we  have  seen,  in  the  large  North 
American  Atlas,  published  by  Faden,  of  London,  in  1777,  from  an 
earlier  map  of  1770,  that  coal  pita  or  mines  are  marked  in  the  neigh- 
bourhood of  Mahanoy  Creek,  above  Crab  Ron.f 

Passing  from  these  early  notices,  we  find  that  the  coal  trade  of 
Pennsylvania,  which  had  its  beginning  in  1820,  had,  in  1833,  already 
arrived  at  a  magnitude  so  much  beyond  anticipation,  that  the  Senate 
of  the  Commonwealth  considered  it  expedient  to  appoint  a  committee 
of  inquiry,  and  to  invest  it  with  powers  to  investigate  extensively 
into  the  subject. 

That  committee  appears  to  have  most  sedulously  applied  itself  to 
the  duty  assigned.     The  report  produced  by  its  chairman,  Mr.  S.  J. 
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Packer,  oxtibits  evidences  of  great  care  and  labour.  It  coneentratea 
a  multitude  of  local  and  statistical  facts,  then  for  the  first  time  pre- 
sented to  the  public;  and  deservedly  merits  the  eulogium  which  we 
desire  to  bestow  upon  it.  The  ground  and  the  subject-matter  were 
comparatively  new,  although  the  interests  involved  were  considerable. 
The  difficulty  was  enhanced  by  the  uncertainty  or  complicated  cha- 
racter of  some  of  these  interests,  at  the  time.  "VVe  believe  it  was 
nevertheless  conceded,  on  all  sides,  that  this  document, — the  earliest 
official  report  on  the  coa!  business  of  Pennsylvania,  or  indeed  of  that 
of  any  portion  of  the  United  States, — was  drawn  up  with  ability  and 
perspicuity,  and  evinced  much  practical  good  sense.  Superseded  as 
it  now  is,  or  inevitably  must  soon  he,  by  the  mature  developments  of 
more  recent  times;  hy  laborious  private  investigations;  by  highly 
accomplished  ohservera ;  and  beyond  all,  by  the  results  of  the  State 
geological  surveys,  under  the  zealous  superintendence,  during  many 
years,  of  one  of  the  ablest  geologists  of  the  day,  yet  the  report  of 
Mr.  Packer,  in  1834,  will  never  be  thrown  aside  as  useless.  Although, 
strictly  speaking,  not  scientific,  but  illustrated  in  the  coarsest  man- 
ner, it  will  always  be  regarded  as  a  business-like  memorial, — adapted 
to  the  times  and  circumstances, — and  a  valuable  contribution  to  the 
mining  and  statistical  information  of  the  day.  In  fact,  it  belongs  to, 
it  is  identified  with,  and  greatly  illustrates,  the  commercial  and  in- 
dustrial history  of  Pennsylvania, 

In  succeeding  years,  detached  notices,  both  practical  and  scientific, 
of  local  sections  of  the  anthracite  coal  basins,  have  appeared  in  vari- 
ous cotemporary  publications.  Among  these  we  name  Silliman's 
American  Journal  of  Science;  the  Transactions  of  the  American 
Geological  Society;  the  Monthly  American  Journal  of  Geology;  the 
Journal  of  the  Tranklin  Institute ;  the  Transactions  of  the  American 
Philosophical  Society;  the  Journal  of  the  Academy  of  Natural 
Sciences ;  the  Miner's  Journal,  and  the  Anthracite  Gazette,  both  of 
Pottsville;  the  Commercial  List,  of  Philadelphia;  the  Mining  Jour- 
nals, of  London  and  New  York;  the  Mining  Review;  the  Transac- 
tions of  the  Geological  Society  of  London ;  the  Transactions  of  the 
Association  of  American  Geologists ;  the  Annual  Reports  of  the  State 
Geologist;  and  several  other  occasional  and  local  authorities.  AH 
these  have  heon  extensively  quoted  by  that  portion  of  the  public 
press,  including  the  Registers  and  Magazines,  which  is  more  especi- 
ally devoted  to  the  circulation  of  useful,  practical,  and  statistical 
information. 

Among  the  class  of  periodicals  and  occasional  documents,  not 
strictly  scientific,  yet  comprising  authentic  communications  of  a 
business  character,  may  be  named  the  numerous  annual  reports  of 
companies,  committees,  and  associations,  and  of  the  State  Legisla- 
ture and  of  Congress,  hearing  upon  the  staple  products  of  Pennsyl- 
vania; their  avenues  to  markets;  their  modes  of  transportation,  both 
internal  and  coastwise;  their  adaptation  for  domestic  consumption; 
and,  finally,  the  facilities  they  furnish  to  manufacturing  enterprise. 
We  advert  to  this  temporary  and  commercial  literature,  because  of 
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its  remarkable  diffusion,  its  cheapness,  its  influence,  and  its  employ- 
ment, in  this  country,  to  an  extent  unknown  in  any  other  part  of  the 
world.  It  forms  an  economical  substitute  for  books  of  a  more  expen- 
sive and  pretending  character,  and  may  be  found  in  every  man's 
hand. 


Canals. 

Railroads. 

Names  of  Eailroads  aai  Canals. 

No. 

MUes. 

No. 

Miles. 

Dollars. 

Lehigli  NavigatloD,         .... 

m 

4,455,000 

1 

30 

1,350,000 

Maueb  Chunk  and  Sammit  Railroadi',  ie. 

U 

831,684 

Delanurs  Diviaioa  of  the  Pennsylvania  Canal 

1 

43 

1,734,058 

BeiTer  Meadow  Eailroad,  and  htanch, 

?SS'SSS 

Hfljeltoa  Railroad, 

1 

10 

120,000 

Buck  MonntiuQ  Railroad, 

1 

40,000 

Biimmi6  lUikoad, 

20,000 

Delannre  amd  Hudson  Canal— partlj  in  Nen 

Jersey,            .... 

1 

IflS 

I 

16 

S,260,000 

Morris  Coal  Canal,  in  New  Jeraay, 

4,000,000 

ThB  Sohnjlkill  Navigation,        . 

103 

5,f85,0fl0 

Tha  Reading  and  Pottsville  Railroad,  . 

11,690,000 

titUe  Bohuylkill  and  Tamaqua  Eniiroad, 

20 

500,000 

Mine  HUl  and  Soixuylkill  Hayan  and  Biten 

tension,  to  Swatara,    . 

S5 

550,000 

DanyiUe  and  Pottsville,  iH  m.  naEnislied, 

1 

29i 

680,000 

Mount  Carbon  Railroad, 

155,000 

Do.    and  Port  Carbon  Railroad. 

1 

2i 

120,000 

SchnjlkiU  Valley  Railroad,  and  branches. 

300,000 

MiU  Oroek  Railroad,      . 

120,000 

Bailroada  b;  individuals, 

120t 

180,000 

Under-gronnd  Railroads, 

200t 

76,000 

l.yken'8  VsUey  Railroad, 

1 

200,000 

WiBoniaoo  Canal, 

SJ  0,000 

Swatara  Railroad, 

1 

20,000 

North  Branch  Canal— division. 

1,491,804 

00 

1,298,418 

Union  Canal,*  and  PinBgroTB  branoh,* 

90 

1,000,000 

Dauphin  Co.'9  Railroad, 

52 

1,500,000 

Baltimore  and  SuBqaebanna  Bailioad,  ^ 

1 

SOf 

1,000,000 

Tovk  and  Cumberland  Raih-oad,» 

15t 

1,000,000 

1 

60,000 

Mine  HiU  Railroad, 

14i 

396,117 

WiUiamBport  and  Elmira  Railroad, 

1 

25 

496,000 

Corning  and  Blosaburg  Railroad, 

600,000 

Neaquehoning  RaUroad, 

5 

50,000 

Room  Run  Railroad,       . 

40,000 

Lackawanna  and  Westoi-n  Railroad,     . 

SO 

PenosjiTania  Coal  Co.  Railroad, 

I 

!,2 

10 

MS 

25 

The  foregoing  table  shows  the  principal  State  and  private  canals 


*  Estimated  for  coal  purposes. 

f  Partly  in  Maryland. 

i  Bowen'a  Pictorial  Sketch  Book  of  Pennsylva 


■a.  Phila.,  1852. 
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and  railroads  wliiGli  are  in  direct  communication  with  the  anthracite 
mines  of  Pennsylvania,  and  which  were  constructed  almost  entirely 
for  the  purposes  of  the  coal  trade,  since  the  year  1821.  We  believe 
that  this  statement  is  below  the  actual  result,  and  might  bo  materi- 
ally increased,  independently  of  the  capital  invested  in  the  mines  and 
in  the  coal  operations  of  this  important  region. 

The  whole  maybe  estimated  at  $45,000,000,  In  addition  to  these, 
the  Oatawissa,  Williamsport,  and  Elmira  roads  of  172  miles,  which 
are  now  completed,  and  in  operation,  make  a  continuous  line  of 
263  miles  from  Philadelphia  by  the  Reading  Railroad  and  through 
Schuylkill  county,  to  Elmira;  where  there  is  a  connection  with  the 
great  chain  of  New  York  improvements. 

The  Union  canal  has  been  widened  to  Pinegrove,  and  will  be  widen- 
ed to  the  Schuylkill  the  present  season. 

The  Lackawanna  and  Western  Railroad  runs  from  Scranton  to 
Great  Bend. 

The  Danville  and  Pottsville  Railroad,  to  which  the  United  States 
Bank  contributed  largely,  is  not  in  use,  and  will  scarcely  he  revived, 
being  superseded  to  some  extent  by  the  Oatawissa  road.  It  is  un- 
favourably located  on  account  of  the  steepnesa  of  the  grades. 

The  North  Pennsylvania  Railroad  is  in  progi-ess.  It  runs  through 
the  Lehigh  and  Wyoming  Valley  coal-fields,  extending  up  the  North 
Branch  of  the  Susquehanna  to  Waverly  in  New  York,  connecting 
with  the  improvements  of  that  State.  It  promises  to  become  one  of 
the  greatest  outlets  for  Pennsylvania  coal. 

Within  a  year  Baltimore  and  the  intermediate  region  will  have  the 
following  new  coal  route — 

Baltimore  to  York,  Pa.,        -  -  -         58  miles. 

York  to  Bridgeport,  -  -  -  26      " 

Bridgeport  to  Sunbury,         -  -  -         54     " 

Sunbury  to  Shamokin,  -  -  -         20      " 

i5i  " 

The  "Susquehanna  Railroad"  runs  from  Bridgeport,  opposite 
Harrishurg,  to  Sunbury. 

S.  W.  Mifflin,  Esq.,  Civil  Engineer,  has  recently  made  a  eurrey 
of  a  railroad  from  Columbia  along  the  east  side  of  the  Susquehanna, 
passing  nearly  the  following  places.  Columbia,  Safe  Harbour,  Mortie 
Village,  {north  of  it,)  BawlinsviUe,  Oxford,  New  London,  Newark, 
(Del.,)  Christiana,  Newcastle,  intended  chiefly  as  an  outlet  for  coal. 

GEHEEAL   CANAL  AND   RAILROAD   SYSTEM   OE   PENNSTLVAHIA. 


Those  of  the  State,  (1848,)  -  848  118  1 

Those  belonging  to  Companies,  (1848,)  432  602  J 

Private  railroads  to  mines  and  under 

ground,     -  -  -  -  320 
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The  gross  receipts  on  the  several  lines  of  canal  and  railroad  for 
the  fiscal  year  ending  November,  1851,  amounted  to  $1,793,624, 
being  an  increase  over  1850,  of  $25,417.36. 

Canal  and  railroad  tolls  ending  December  Ist,  1852,  amount  to 
$1,938,574. 

1853.    From  the  Bailwaj  Timea  we  extract  the  following ; 

Pennsylvania  railroads,       -             -            -  -  64 

Miles,          ..--.-         1464 
Constructing,          -             .             -            -  .  897 

Cost, $58,494,675 


PENNSYLVANIA    ANTHRACITE. 

COMPARATIVE  ADVANTAGES    OP   ASTIIRACITB   OVER  BITUMINOUS  COAL, 
FOE   DOMESTIC   PURPOSES. 

The  author  of  the  work  on  "Fossil  Fuel,"  devotes  a  page  or  two, 
with  great  propriety,  to  the  subject  indicated  above,  and,  if  our  apace 
permitted,  his  views  should  he  introduced,  without  curtailment  here, 
He  observes,  that  "the  smoke  given  off,  during  the  combustion  of 
flaming  coal  in  moat  large  towns,  especially  the  prodigioua  volumes 
of  it  emitted  from  the  chimneys  of  manufactories,  form  a  serious  an- 
noyance in  many  situations."  We  must  quote  a  passage  on  the 
smoky  nuisances  attendant  on  the  consumption  of  this  fuel  in  London 
and  other  English  cities,  agreeing  as  we  do  in  many,  although  not 
all,  of  the  opinions  of  the  author. 

"A  very  striking  contrast  to  the  murky  exterior  of  some  of  the 
large  towns  in  this  country,  [England,]  is  presented  by  the  appear- 
ance of  the  city  of  Philadelphia,  over  which,  notwithstanding  its 
thousands  of  coal  fires,  constantly  kept  up,  there  is  no  smoke.  The 
inhabitants  mostly  burn  the  anthracite,  a  substance  resembling  the 
stone  coal,  or  culm,  of  Wales;  the  carbonaceous  or  stony  coal  of 
IGlkenny;  the  glance  coal  of  the  G-ermans;  and  the  blind  coal  of 
Scotland. 

These  coals  are  difficult  to  kindle;  [no  difficulty  at  all  to  a  Phila- 
delphia housemaid;]  but  when  once  thoroughly  ignited  thoy  burn  for 
along  time;  [upon  the  admirable  principles  which  experience  has 
suggested,  whether  for  open  grates  or  for  the  infinite  variety  rf 
stoves  and  furnaces  common  to  all  the  houses  in  Philadelphia,  New 
York,  or  Boston;]  they  make  a  hot  glowing  fire,  like  charcoalj  with- 
out either  ilamo  or  smoke." 

The  author  goes  on  to  account  for  the  non-use  of  anthracite  in 
Great  Britain,  which  possesses  a  far  larger  area  of  ajithi'acite  than 
exists  in  America,  or  any  other  part  of  the  world. 

"It  is  owing  to  these  coals  commonly  emitting  noxious  vapours 
that  thoy  cannot  be  pleaisantly  used  in  dwelling-houses  in  this  coun- 
try, though  they  arc  in  considerable  demand  among  malsters,  dyers. 
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&G, ;  more  especially  for  the  furuaces  of  steam-engines  and  breweries, 
in  those  situations  where  smoke  is  a  nuisance." 

And  what  habitable  place  is  there,  among  communities  of  men,  not 
even  we  believe  excepting  an  Esquimaux  Indian's,  in  which  smoke  is 
not  considered  an  intolerable  nuisance,  an  atmosphere  unfitted  for 
living  and  breathing  in?  Let  the  author  and  bis  readers  take  the 
word  of  one  who,  like  naost  Earopeans,  from  early  custom,  long  pre- 
ferred the  brightly  blazing,  yet  sulphurous  and  smoke-producing 
bituminous  coal,  to  the  non-blazing,  yet  cleanly  and  economical  an- 
thracite :  let  him  and  them  be  assured,  that,  with  the  familiar  modes, 
the  ready  appliances,  and  the  improved  methods,  now  in  universal 
use  in  the  Atlantic  cities  of  Amenca,  there  cannot  be  a  reasonable 
apology  for  hesitating  as  to  the  choico  of  the  two  combustibles  for 
domestic  use.  The  difficulty  suggested  about  ignition,  even  were  it 
found  so  in  practice,  is  deprived  of  all  weight  from  the  consideration, 
that  with  ordinary  attention,  a  fire,  when  once  kindled  in  the  fall  of 
the  year,  may  be  kept  up  for  months,  if  needed.  The  supposed 
tendency  of  anthracite  to  emit  a  greater  amount  of  noxious  vapours 
during  combustion  than  bituminous  coal,  is  contradicted  by  the 
daily  experience  of  those  who  employ  the  former  in  their  apart- 
ments, and  is  much  less  objectionable,  on  that  head,  than  bituminous 
coal. 

Our  tables  of  analysis  at  the  end  of  this  volume,  will,  if  doubts 
remain,  decide  this  matter.  In  fact,  they  show  that  the  anthracites 
contain  less  sulphur  than  the  blazing  coal ;  the  consequence  of  that 
obnoxious  substance  having  almost  entirely  been  expelled,  during  the 
conversion  from  bituminous  coal  into  anthracite.  The  following 
analyses  are  from  the  Report  of  Prof.  H.  D.  Rogers,  in  relation  to 
Pennsylvania  coals  of  each  description : 


Sulphur  per  cent.  Sulphur  per  cent. 

The  Karthaus  Coal,  -         2.70 

Blairsville  Coal,      -  -         2.60 

Lehigh  Anthracite,  .             .             .             -       0.91 

Pottsville,  White  Ash  do.  -            -             -             -       0.60 

Do.        HedAsh,  ....       0.48 

We  have  neither  soot  in  the  chimneys,  nor  smoko  in  the  atmosphere. 

AKBA  OF  AHTHRACITG  FOSMATIONS  IN  PBNNSTLVAHIA. 

The  original  estimate  of  the  superficial  area  of  the  three  anthra- 
cite regions  in  Mr.  Packer's  report,  was  nine  hundred  and  seventy- 
five  square  miles,  or  six  hundred  and  twenty-four  thousand  acres.* 
It  ia  customary  for  every  writer  on  Pennsylvania  statistics  or  topog- 
raphy, to  adopt  these  admeasurements.  Professor  Rogers,  however, 
reduces  this  computation  materially,  and  offers  two  hundred  square 
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miles — one  hundred  and  twenty-eiglit  thousand  acres,  as  the  approxi- 
mate area.*  This  result  presents  such  a  contrast  with  former  esti- 
mates, that  -were  vre  not  familiar  with  the  general  accuracy  of  that 
gentleman's  estimates,  we  might  suspect  some  error,  unless  the  cal- 
culation be  limited  to  the  two  southerly  regions,  as  is  probable. 

A  different  result  has  been  published  by  Mr.  S.  B.  Fisher,  a  dis- 
trict surveyor,  long  engaged  in  the  anthracite  regions.f 

Sq.  Milea.        Acres, 
I.  The  Southern  or  Schuylkill  coal-field,  worb-^ 
able  coal  measures,  exclusive  of  the  exter- 
nal margin  of  conglomerate,  67,500  ac 
8,450  acres  on  Broad  Mountain, 

II.  The  Middle  Coal  District,  comprising  sove-1 
ral  basins,  stretching  from  Shamokin  to  the 
Lehigh,  ovor  Broad  Mountain,  but  exclusive  i    ,<,q  cc  coe 

of  some  of  the  small  basins  north  of  Hazle-  |  ' 

ton.    Mahanoycoal-field,  69,450a-fthe  small 
basins  26,075,  J 

III.  Wilkesbarre  or  Wyoming,  or  Northern  Coal 

District— estimated  by  H.  Colt,  J20  76,805 

Total,  with  the  foregoing  exceptions,  372       238,280 

Our  own  computation,  although  by  no  means  exact,  as  even  now 
the  boundaries  are  not  generally  determined,  is  as  follows : 

Sq.  Miloa.        Acroa. 
I.  The  Southern  or  Schuylkill  coal  region,  con-^ 
sisting  of  throe  principal  basins,  via.  1.  The 
groat  southern  basin ;  2.  The  basin  north  of  y   164        104,960 
MineHiJI;  3.  The  basin  south  of  theMahanoy  | 
creek,  J 

{The   Mahanoy  and   Shamokin,  principal  \  -.p  ^d  qqq 

basins,  including  several  minor  basins  or  J  ' 

troughs,  the  eastern  group  of  basins,  at  1 

least  twenty-six  in  number,  J  40  25,600 

III.  The  Wyoming  coal-field  in  one  area,  but') 

broken  into  several  subordinate  undulations  i    118  75,520 

or  basins,  J 

397       254,080 

«  H.  D,  Rogers  in  Trans.  Assoc.  Ameviein  Geologists,  Vol.  I.,  p.  S36. 
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To  render  our  exposition  of  the  Pennsylvania  group  of  anthracite 
basina  more  complete,  we  have  prepared  the  map  hereto  annexed.  It 
will  be  seen  that,  although  in  a  few  details,  hereafter  to  be  supplied, 
something  might  atill  he  amended,  yet  our  draft  is  greatly  superior 
in  topographical  minutiee,  in  geological  features  and  physical  charac- 
teristics, to  any  other  which  has  heretofore  been  published.  We 
should  have  been  happy  to  have  had  a  precedent  to  follow,  in  a  State 
geological  map,  but,  aa  none  yet  exists,  we  have  been  thrown  on  our 
own  exertions  and  resources  to  produce  the  p 


I.  THE  SCHUYLKILL  COAL  REGION  OR 
SOUTHERN  DIVISION  AND  GROUP  OF 
ANTHRACITE   BASINS. 

So  many  reports  have  been  published  relating  to  the  property  of 
individual  coal  companies,  and  to  the  general  interests  and  charac- 
tera  of  this  district,  that  we  cannot  undertake  even  to  enumerate 
them.  On  the  more  prominent  of  these,  however,  we  shall  bestow 
some  cursory  notices. 

Without  designing  any  injustice  towards  other  regions,  it  may  be 
expected,  in  the  present  instance,  that  we  exercise  somewhat  less  of 
brevity;  seeing  that  for  some  years  it  has  occupied  an  extremely 
prominent  position  in  the  mineral  statistics  of  Pennsylvania.  It 
appears  entitled  to  this  consideration  at  our  hands,  inasmuch  as  it 
lies  the  nearest  to  the  ports,  or  places  of  shipment ;  it  has  employed 
the  greatest  amount  of  active  capital ;  has  been  the  most  extensively 
worked,  and  the  moat  assiduously  investigated ;  and,  moreover,  has 
called  into  exercise  the  largest  quantum  of  practical  and  acientific 
intelligence  over  concentrated  in  one  mineral  area  on  the  American 
continent. 

Among  the  earliest  original  descrihers  we  may  mention  Professor 
SiUiman,  who,  in  his  Journal  of  December,  1830,  called  attention  to 
the  extraordinary  development  of  anthracite  at  Mauch  Chunk. 

We  have  already  adverted  to  the  excellent  report  by  the  chairman 
of  the  Pennsylvania  Coal  Committee,  in  1834.  One  section  of  this 
report  especially  relates  to  the  Sehuylkii!  coal-field,  as  then  under- 
stood, and  to  its  mining  statistics,  up  to  that  period.  The  summary 
of  these  details,  for  the  year  1833,  is  aa  follows: 

Coal  mined  and  sent  to  market,         -  -  429,933  tons. 

Capitalinvested,      -  -  -  -        §5,022,780.* 

To  this  special  report  succeeded  many  temporary  as  well  aa  annual 
reports  of  coal  companies,  to  which  we  cannot  advert  in  detail ;  and 
many  incidental  statements  quickly  followed,  in  connection  with  rail- 
roads, canals,  public  improvements,  and  private  enterprise. 

S  ifacker's  Roport,  p.  458. 
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Most  of  these  were  illustrated  by  mapa,  sections,  and  otter  in- 
structive diagrams,  appertaining  to  tlie  country  in  question.  Some 
are  on  an  extensive  scale,  and  embody  a  large  mass  of  information. 
In  fact,  it  may  be  stated  that  few  eoal  districts  in  the  world  have 
received  more  ample  illustration,  within  a  similar  period,  than  has 
the  Schuylkill  coal-field,  from  the  united  exertions  of  the  topogra- 
pher and  the  geologist,  tho  chemist,  the  operative  miner,  the  engi- 
neer, the  artist,  the  economist,  and  a  variety  of  subordinate  contri- 
butors and  fellow-labourers, 

As  a  state  undertaking,  the  annual  reports  of  tho  geologist,  on  the 
progress  of  his  survey,  nave  a  primary  claim  to  consideration  and 
commendation.  We  await,  with  confidence,  the  final  report,  which 
will  complete  our  knowledge  of  this  interesting  country,  and  of  the 
results  of  many  years  of  indefatigable  research. 

It  is  only  by  an  elaborate  survey,  such  as  that  ordered  by  the 
State — for  we  can  scarcely  contemplate  a  private  undertaking  of  this 
magnitude — that  we  shall  be  led  to  a  right  understanding  of  this  sub- 
ject, and  receive  enlightenment  on  phenomena  so  irreconcilable  with 
those  displayed  elsewhere. 

We  are  greatly  in  need  of  detailed  maps  of  all  the  anthracite 
basins. 

BKETCU  OF  THE  SCHUYLKILL  OR  SOUTHERN   COAL-FIELD— COM MES CIS G 


The  remarkable  exposition  of  an  enormovis  mass  of  anthracite, 
which  was  quarried  to  open  day  on  the  summit  of  the  Mauch  Chunk 
Mountain,  near  the  eastern  termination  of  this  coai-field,  excited,  for 
a  time,  no  small  attention,  not  only  in  the  United  States,  but  in 
Europe.*  We  have  already  cited  some  historical  notices  attending 
this  discovery,  and  the  difficulties  originally  encountered  in  rendering 
it  available.  The  great  bed  on  the  summit  at  Mauch  Chunk  is  esti- 
mated to  be  from  fifty-five  to  sixty  feet  thick,  including  the  inferior 
seams,  and  also  some  shale  beds.  The  open  quarry  here  is  more 
than  thirty  acres  in  area  of  excavation:  in  fact,  there  are  now  several 
of  these  open  workings.  At  the  neighbouring  coal  works  of  Room 
Kun,  the  main  bed  is  found  to  be  fifty  feet  thick,  resting,  as  at  Mauch 
Chunk,  upon  a  thick  bed  of  under-clay,  filled  with  stigmaria.  From 
these  two  working  points,  have  been  abstracted  and  sent  to  the  mar- 

«  Slliiman'a  American  Journal  of  Science,  18311. 
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ieta  of  Philadelphia,  New  York  and  Boston,  about  three  millions  of 
tons  of  anthracite. 

MBSQUEHOKING  OS  ROOM   EfN   SBCTIOK. 

Kg  7. 
Seotion  at  Noaquehoning,  or  Room  Euu,  looking  Eaat. 


TV 


'ihurp  M  u 


ail  Rsd  Shalo  and  Rod  Sandatoiie.     Course  N.  65°  K. 
hb  Conglomomte. 
ec  Coal  Meaauces. 
d  AuticliDul  Axis  or  tjaddlo. . 
Tbe  reroBrltalilo  thicltneBB  of  the  coal  at  Ihe  summit  appeara  to  be  the  reanlt  oi  me  auuoi 
buck  of  the  twenty-eight  feat  BBam  upon  itself,  making  an  aggregate  thickness  of  fifty. 
feet. 

There  are  about  twelve  coal  seams  on  either  side  of  the  axis  form- 
ing this  basin;  eight  of  these  were  in  work  in  1847,  and  had  an 
aggregate  thickness  of  one  hundred  and  sixty-three  feet  of  anthra- 
cite, of  which  a  fair  proportion  consisted  of  merchantable  coal. 
These  were  all  south-dipping  seams ;  those  on  the  corresponding  or 
opposite  side  of  the  axis,  apparently  contained  at  least  an  equal 
amount  of  good  coal,  probably  the  repetition  of  the  same  veins. 

It  is  by  no  means  easy  to  convey  a  true  representation  of  the  posi- 
tion of  the  coal  beds  on  the  summit  at  Mauch  Chunk,  owing  to  the 
numerous  contortions  of  that  part  of  the  general  basin.  The  exten- 
sive works  recently  put  in  operation,  will  go  far  to  develope  the  intri- 
cacies of  this  singular  district.  The  further  advance  of  these  under- 
takings in  regard  to  production,  ■will  be  detailed  in  a  subsequent  page. 
At  present,  we  must  make  a  hasty  travel  from  end  to  end  of  this 
basin  ;  stopping,  for  a  brief  space,  at  a  few  prominent  points  on  the 
way. 

Leaving  Maueh  Chunk  and  the  Room  Run  mines,  which  have  ac- 
quired some  celebrity  through  the  notices  of  travellers,  geologists, 
and  men  of  science,*  and  produeed  in  1837,  334,929  tons,  the  next 
important  position  is  that  of  Tamaqua. 

TAMAQ0A. 
The  section  we  here  introduce,  represents  the  arrangement  of  the 
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coal  Beams  on  each  side  of  the  valley  or  synclinal  axis  ;  those  on  the 
Sharp  Mountain  or  south  side,  being  nearly  vertical. 


But  it  is  especially  interesting  ou  account  of  its  containing  in  the 
Sharp  Mountain,  a  coal  seam  which  is  no  less  than  seventy  feet 
thick,  nearly  vertical.  This  valuable  coal  area  was  illustrated,  in 
1835,  by  an  article  in  the  Transactions  of  the  Geological  Society  of 
Philadelphia,  accompanied  by  a  "  petrographical  map  and  section," 
by  Mr.  If  oehler.*  These  illustrations  exhibit  a  transverse  section  of 
the  entire  coal-field  at  that  place,  and  the  position  of  thirty-two 
workable  coal  seams,  of  three  feet  thick  and  upwards.  It  does  not 
appear  to  have  been  suspected  at  the  time,  by  the  anther,  that  this 
number  represented  duplicated  seams,  arranged  in  synclinal  form ; 
and  that,  consequently,  the  true  number  represented  was  not  more 
than  the  one-half  of  his  supposed  series,  which  embraced  a  total 
thickness  of  many  feet  of  coal,  the  largest  seam  then  known,  being 
twenty-eight  feet.  The  anthracite  of  Tamaqua  is  less  indurated  than 
that  near  the  Lehigh.  An  investigation  into  the  nature  of  this  coal 
and  its  ashes  had  been  previously  instituted  by  Professors  Eache  and 
Rogers.f 

The  Tamaqua  Mines  sent  to  market  via  Little  8chuylkill.X 

1848,  -        -         162,626     I      1851,  -        -         310,30" 

1849,  -       -        174,758  1852,  -       -        325,099 

1850,  -        ■         211,960     I       1853,  -        -         384,443 

Passing  by  Tuaearora,  and  by  several  mining  villages  that  have 
sprung  up  within  a  few  years,  we  reach  Pottsville  and  a  circle  of  col- 
liery establishments  in  its  vicinity ;  the  focua  wherein  is  concentrated 
an  enormous  amount  of  productive  and  manufacturing  industry,  such 
as  has  few  parallels  in  the  new  world  considering  the  short  period 
since  the  ongin  and  development  of  its  resources.  The  magnitude  of 
the  mining  business  of  the  Pottsville  district  will  appear  from  the 
tables  which  we  shall  furnish  in  another  place. 

Numberless  are  the  documents,  reports,  maps,  and  statistical  state- 


s' Trans.  QeDi.  Boo.  of  Penasjlvania,  Vol.  I.,  p.  320. 

■f  Ibid.     Eipevimenfg  ou  (he  ashea  of  antliraoite,  Vol.  VII.,  pp.  158—162. 

4  HtUe  Schuylfeill  Report. 
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ments,  published  and  unpublislied,  that  have  contributed  to  give 
celebrity  to  this  district.  A  transverse  section  of  this  coal-field,  in 
the  meridian  of  Pottsville,  has  been  for  some  years  in  every  body's 
hands-  It  appears  to  have  resulted  from  the  combined  observation 
of  many  local  explorers,  practical  operators,  and  mining  engineers 
and  surveyors.  The  same  mistake  was  made  here,  as  we  have  men- 
tioned at  Tamaqua,  in  reference  to  the  repetition  of  beds  by  means 
of  undulations  in  the  strata,  and  by  the  recurrence  of  several  alter- 
nate axes  of  elevation  and  depression.  In  1836,  the  supposed  conse- 
cutive aeries  of  coal  seams  numbered  in  Mr.  Wilde's  section,  seventy- 
eight,  which  had  an  aggregate  thickness  of  four  hundred  and  fifty- 
four  feet  of  coal.  Several  years  afterwards,  this  number  had  been 
increased  to  one  hundred  and  eight,  and  the  total  thickness  was 
augmented  in  the  like  proportion. 

Of  late  years,  the  accuracy  of  opinions  so  confidently  expressed  by 
merely  operative  persons,  without  the  intervention  of  geological  in- 
vestigation, gradually  began  to  be  doubted,  by  those  geologists  who 
had  acqiTiired  experience  in  unravelling  the  intricacies  of  districts  of 
complicated  structure,  and  in  studying,  on  an  extended  scale,  the 
effects  produced  by  dioturbing  agencies  of  great  power.  We  are 
unable  to  say,  with  precision,  with  whom  these  new  and  correct  views 
originated.  Like  most  subjects  of  this  nature,  they  were,  doubtless, 
the  result  of  gradual  development,  as  facts  and  illustrations  accumu- 
lated. Even  now,  many  details  have  to  be  collected,  ere  all  the 
phenomena  of  this  district,  the  bouleversements  of  its  mineral  beds, 
and  the  repetition  of  its  groups,  shall  be  thoroughly  elucidated. 

Our  own  views,  in  this  matter,  entirely  coincide  with  those  of  the 
State  geologist,  and  we  perceive  also,  that  Mr.  Logan,  provincial 
geologist  of  the  Canadas,  who  has  examined  the  Schuylkill  coal-field, 
adopts  similar  opinions.  All  recent  investigations  tend  to  confirm 
these  conclusions,  and  to  show  that  the  series  of  coal  seams  in  the 
Pottsville  section,  which  were  formerly  considered  to  be  so  numerous, 
and  to  embrace  an  astounding  thickness  of  anthracite,  ought  to  be 
reduced  to  one  fifth,  in  certain  localities,  on  account  of  the  repeated 
fiexures  within  the  general  coal  area,  which  occasion  many  recur- 
rences of  the  same  seams.* 

The  necessity  for  revising  all  the  old  statements  which  may  be 
found,  regarding  the  local  topography  of  the  anthracite  country,  and 
which  have  been  transferred  into  works  of  standard  repute,  both  in 
America,  and  in  Europe,  will  appear  from  a  very  few  examples ;  but, 
at  the  same  time,  owing  to  the  remarkable  subdivision  of  the  groups, 
it  becomes  no  easy  task. 

A  description  of  the  mines  of  the  southern  coal  region  was  officially 
published  some  years  ago ;  wherein  it  was  stated  that  there  were  at 
the  Hoom  Hun  mines  fifteen  beds  of  anthracite,  whose  aggregate 

*  Ptoceadinga  Geoi.  Sue.  of  London,  Yol.  III.,  "On  tbo  coal-flelds  of  Pennsylvania,"  by 
M,  B.  Logan,  March,  1842,  p.  r07.  The  author  atlverlB  to  the  sfigmaria  beds  in  this  fiold, 
usKOoiatcd  with  tlio  oooJ,  and  by  them  he  was  enabled  to  detect  the  inverted  poEition  of  tho 
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tliickness  waa  two  hundred  and  forty-two  feet.  Like  most  of  the 
early  reports,  which  were  generally  made  by  unscientific  persons, 
this  contained  glaring  errors  and  exaggerations ;  by  reason  of  count- 
ing the  same  seams  two,  three,  or  more  times  over.  Another  report, 
from  the  same  quarter,  announced  the  total  thickness  of  coal  in  nine 
proved  beds,  on  the  north  side  of  the  basin  only,  at  one  hundred  and 
eleven  feet,  and  ninety  feet  on  the  sonth  side ;  being  two  hundred  and 
one  feet  in  the  aggregate.*  This  is  no  otherwise  incorrect  than  as 
relates  to  the  doubling  of  the  series. 

At  the  commencement  of  operations  at  Eeaver  Meadow,  in  1836, 
the  present  writer  was  informed  by  the  engineer,  Mr.  Wilde,  that  be 
had  proved  three  hundred  feet  of  coal  there,  but  it  appears  to  be  ad- 
mitted, now,  that  about  forty  feet  constitute  the  principal  working 
series,  in  that  quarter. 

A  report  to  the  legislature  of  Pennsylvania,  by  a  committee  ap- 
pointed to  examine  the  Swatara  coal  mining  district,  in  1839,  an- 
nounced the  presence  of  seventy  veins  there,  of  from  three  to  more 
than  twenty  feet  in  thickness  each,  then  known,  and  many  others 
were  supposed  to  remain  undiscovered.f  No  accurate  transverse 
section  has  yet  been  made,  across  the  field,  in  the  meridian  of  Pine- 
grove  ;  but  from  what  we  already  know  of  that  region,  it  is  probable 
that  at  least  eight  repetitions  of  the  same  series  of  coal  seams  occur 
there,  and  the  number  of  actual  and  distinct  seams  is,  consequently, 
lowered  to  a  comparative  few. 

We  shall  quit  this  branch  of  our  subject,  for  the  present ;  merely 
observing,  by  the  way,  that  a  clear  insight  into  the  actual  arrange- 
ment of  the  coal-fields,  respectively,  can  only  be  completed  after  the 
construction  of  more  authentic  maps,  sections,  and  diagrams,  and  by 
more  actual  admeasurements,  for  the  purpose  of  geological  elucida- 
tion, than  are  now  at  hand.  A  very  large  and,  apparently,  very 
valuable  portion  of  the  aggregate  area,  remains,  still,  in  nearly  its 
original  obscurity. 

The  local  maps,  which  have  been  issued  in  a  coarse  and  cheap 
form,  for  the  temporary  requirements  of  parties  having  local  interests, 
are  somewhat  numerous ;  hut  they  have  very  little  scientific  merit  or 
artistical  pretension.  Illustrations  of  a  far  superior  character  to 
these  are  now  called  for ;  and  the  augmented  value  of  mineral  pro- 
perty here,  would  render  the  cost  of  such  a  work,  a  comparatively 
light  burden  upon  the  owners. 

June,  1854. 

The  following  statement  upon  a  subject  of  increasing  interest  in 
coal  statistics,  has  been  kindly  furnished  us  by  a  gentleman  accus- 
tomed to  the  scientific  examination  of  coal  deposites. 

An  account  of  recent  shaftings  avd  borings  through  the  coal  strata 

of  the  Southern  Qoal-Field  near  PottsviUe,  Pennsylvania. 

"  For  some  years  past  there  has  been  amongst  land-holders,  coal 
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operators,  geologists,  and  others  interested  in  the  development  of  the 
coal  region,  a  growing  sense  of  the  importance  of  exploring  the 
deeper  lying  veins,  which  geology  taught  ue  to  telieve  must  exist 
near  the  bottom  of  all  the  coal-basins.  These  explorations  became 
the  more  imperative,  as  our  mines  near  the  surface  were  being  ex- 
hausted. Of  course  the  shafts  or  borings  intended  to  develop  the 
lower  coal  strata  were  generally  begun  upon  those  estates  where  a 
point  eould  be  selected  near  the  outcrop  of  the  lower  large  white  ash 
coals.  As  in  other  situations,  these  veins  are  not  brought  sufficiently 
near  the  surface  by  tbe  anticlinal  axis  or  rolls  of  the  strata,  to  make 
them  particularly  valuable  for  present  operations.  The  first  shaft 
was  commenced  by  Alfred  Lawton,  Msq.,  in  1845,  on  the  west  side 
of  Mill  Creek,  not  far  south  of  Mine  Eili,  upon  the  lands  of  Henry 
0.  Oarey,  Esq.  Near  this  point  the  Mammoth  White  Ash  vein  is 
extensively  worked  above  water  level.  This  shaft  was  sunk  72  feet, 
then  a  boring  commenced  and  penetrated  to  the  depth  of  122  feet, 
into  the  Primrose  vein,  after  which  it  was  abandoned  and  remained 
thus  until  1851,  when  E,  W.  McGinnis,  Esq.,  resolved  to  prosecute 
the  exploration  by  sinking  the  shaft  to  the  Primrose,  and  then  boring 
to  the  Mammoth  vein.  The  success  of  this  enterprise  was  so  decided, 
that  it  was  immediately  determined  to  continue  the  shaft  (10^  by  18 
feet)  down  to  the  Mammoth  vein.  The  following  table  exhibits  the 
total  thickness  of  various  kinds  of  strata  found  during  the  process  of 
boring,  and  indicates  the  depth  from  the  surface  at  which  some  of  the 
layers  were  found; 


ThiokuoEs 

Dopth  from 

Surfice 

Eock  and  slate,     - 

119  foot 

Primrose  coal, 

3    " 

122  feet 

Eock  and  slato,     - 

68    " 

Holmes  coal. 

4    " 

6  in. 

194     " 

6  in. 

Kock  64  feet,  slate  10  feet. 

74    « 

Ooal,   -         -         -         - 

1    " 

296     " 

6  in. 

Slate, 

51     " 

Coal,  -        .        -        - 

1     " 

Sin. 

322     " 

2  in. 

Eoek  54  feet,  slate  18  feet. 

72     " 

Coal,  7  feet  vein, 

8     « 

6  in. 

402     " 

Sin. 

Slate,  -        -         -         - 

14     « 

Mammoth  White  Ash, 

22     " 

438     " 

Sin. 

But  to  preserve  the  order  of  time,  we  should  observe  that  before 
continuing*  the  enterprise  of  Mr.  LawtOn,  Mr.  McGinnis  had  prose- 
cuted an  extensive  boring  operation  on  the  JEast  Norwegian  Creek, 
upon  the  lands  of  the  Delaware  Coal  Company.  This  exploration 
begun  in  1850,  by  a  shaft  which  was  sunk  to  the  depth  of  170  feet, 
when  the  search  was  continued  by  boring  to  a  total  depth  of  656 
feet.     The  following  table  shows  the  results  obtained : 
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Thickness. 

Dsptli  from  Surfnu^. 

Slato  and  sandstone,         -          42  foot. 

Coal  and  black  dirt,          -           38     " 

Roekandalate,Tvitli  iron  ore,    431    " 

8Jin. 

491  feet,  81  in. 

Black  dirt,  out  May  Ist,  18           6     " 

6    in. 

498     "    21  '• 

Slate,  4  ft.  6,  and  rock,  4  ft.  6,      25    " 

623    "    21  " 

Coal,       -         -         -         -             5     " 

628    "    21  " 

Rock  and  slate,        -         -         127     " 

9    in. 

666     " 

This  boring  terminated  in  elate.  Being  located  farther  south  from 
the  outcrop  of  the  Mammoth  vein,  than  the  first  mentioned  shaft,  it 
was  neceasary  to  penetrate  deeper  in  order  to  reach  that  vein.  It 
is,  however,  likely  that,  at  no  very  distant  period,  the  Delaware  Com- 
pany will  be  justified  in  continuing  this  shaft  to  reach  the  krgo  White 
Ash  vein. 

The  third  deep  boring  was  undertaken  by  the  North  American 
Goal  Company,  who  employed  Mr.  V.  W.  Shaeffer,  late  of  the  State 
Geological  Sm-vey,  to  direct  the  operation.  After  careful  explora- 
tion of  the  surface,  he  located  iipon  the  Company's  land  in  the  val- 
ley of  Crow  Hollow,  just  helow  the  celebrated  Primrose  vein.  This 
boring  was  commenced  in  October,  1852,  and  finished  in  1853.  The 
following  table  shows  the  results : 


Sandstone,  slate  and  rock. 
Holmes  coal,  -         -         - 
Sandstone  and  slate. 
Dark  brown  slate,  with  iron 

ore  and  a  seam  of  coal, 

Slate,  with  leader  of  coal, 

Rock  and  some  slate, 

Slate,      -         -         -        . 

Mammoth  White  Ash  vein. 

These  are  hut  the  beginning  of  a  series  of  enterprises  for  the 
development  of  our  lower  large  coal  seams,  which  must  undoubtedly 
form  the  chief  source  of  supply  for  futm'e  demands." 


CAPITAL   EMPLOYED   IN  THE  PRODUCTION   OB   ANTHRACITE   COAL. 

Tons. 

The  Statistical  Return  to  Congress,  in  1840,  exhibits  the 

amount  of  anthracito  raised, 859,686 

of  men  employed  in  mining  it,        -        -         -        2,977 
of  capital  invested,         .         .         .        .       $4,334,102 

Like  most  other  returns  on  this  branch  of  industry,  made  at  this 
period,  this  is  evidently  below  the  mark.     It  was  shown,  in  1839, 


Thickness. 

Depth  ftorn  Surfii 

88  feet,  1 

in. 

4    "    2 

92  feet,  S 

67    "    51 

in. 

149    "    81 

35     " 

184    "    81 

10     "    2 

in. 

194     "    10 

189     "    IJ 

in. 

384     " 

21     " 

405    "     to 

ijGooglc 


3g2  UKITBD  STATES  OE  AMERICA. 

that  in  tlie  Schuylkill  mining  district  alone,  capital  to  the  amount  of 
$10,360,555  was  invested.* 

As  far  back  as  the  year  1S33,  -when  the  coal  trade  -vras,  compara- 
tively, in  its  infancy,  the  capital  invested  in  the  production  of 
anthracite,  and  in  the  means  of  transportation,  in  canals  and  rail- 
roads, in  the  purchase  of  coal  lands,  and  in  working  capital,  was 
^19,176,217.t 

This  calculation  does  not  include  the  value  of  store-houses,  wharves, 
landings,  &c.,  in  Philadelphia,  New  York,  Boston,  and  other  places ; 
or  the  value  of  the  vessels  and  the  capital  employed  in  shipping  this 
coal, 

In  1839,  a  statement,  emanating  from  some  persons  well  acquainted 
with  the  business  affairs  of  this  neighbourhood,  shoived  that  the  capital 
engaged  in  mining  and  transporting  anthracite,  including  the  lateral 
railroads,  engines,  cars,  wagons,  boats,  land  and  houses,  amounted  to 
the  sum  of  17,394,3754 

In  1842,  at  a  public  meeting  of  persona  engaged  in  the  coal  trade, 
in  Schuylkill  county,  Slst  January,  a  report  on  the  coal  statistics  of 
that  county  was  made;  by  which  it  appears  that  the  capital  invested 
under  the  foregoing  heads,  with  the  addition  of  the  Reading  Railroad, 
the  Danville  and  Pottsville  Railroad,  and  the  Schuylkill  Kavigation, 
amounted  to  |17,526,000. 

Population  engaged  in,  or  entirely  dependent  o^  the 

coal  trade, 17,000 persons. 

Number  of  horses  employed  in  boating,  and  at  tho 

collieries, 2,100  horses. 

Agricultural  products  annually  consumed,  $588,572 

Merchandize  consumed,  -         -         -         -      918,325 

__„  351,506,897 

These  statements  are  understood  to  comprehend  only  the  coal  pro- 
duction of  the  connty  of  Schuylkill, 

At  that  time,  there  were  in  use,  in  this  county,  thirty  steam-engines, 
amounting  to  upwards  of  800  horse  power :  22  of  these  engines  were 
manufactured  there.  850  canal  boats,  2,100  horses,  145  miles  of 
railroads,  and  3,900 railroad  and  drift  cars,  wore  in  full  employ:  and 
all  this  had  originated  within  about  fifteen  years. § 

In  184t),  the  number  of  steam-engines  employed  in  the  collieries 
of  Schuylkill  county  alone  was  68,  having  an  aggregate  horse-power 
of  2,018;  in  addition  there  were  constructed  38  others,  Laving  a 
power  of  903  horses:  in  all  106  engines  and  2,921  horse-power.  1| 

M.  Chevalier,  who  investigated  the  canals,  railroads,  and  resources 

«  Report  to  tlio  Le^alature  of  Pennsylvania,  on  the  Snatara  Mining  Diatrict,  1838. 

t  Eaport  to  the  Laglalatuce  of  Peansylrania,  on  the  anbjoct  of  the  Coal  Trade,  1B34. 

J  Miner'a  Journal  of  Pottaville,  Januai-y  5, 1839. 

I  Miners'  Journal  of  Pottsville,  January  1,  and  Pebiuavy  5, 1842. 

I  An.  Rop.  Board  of  Trade,  Aptii,  ISJJ. 
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of  the  United  States,  in  1839,  remarks  of  Pennsylvania,— after  de- 
scribing the  extent  of  her  canals  and  railroads,  both  public  and 
private, — projected  and  completed, — that  such  a  result  would  be  very 
remarkable  on  the  part  of  an  ancient  people,  who  had,  for  a  long 
period,  applied  themselves  to  the  perfecting  of  their  communications. 
It  appears  prodigious,  when  one  remembers,  that  all  these  works, 
with  only  one  or  two  exceptions,  were  not  commenced, — were  not 
even  projected, — in  1825. 

"II  faut  faire  un  effort  pour  concevoir  comment  une  population 
aussi  restrainte  que  celle  de  la  Pennsylvanie,  a  pu  entreprendre,  et 
achever  a  peu  pres,  une  paroille  maase  detravaux  dans  un  delai  aussi 
court."* 


I.    SCHUYLKILL     COAL    REGION. 

CENTRAL   AND    WBSTEKN   DIVISIONS    OF    THE    SOUTHBEN   BASIN,    OB 
GROTJr   OP  COAL  BEDS,   EMBSACINS  SCHUYLKILL   COUNTY. 

The  annual  returns  of  coal  production  from  the  different  coal-fields 
are  becoming  more  difScult  of  classification,  every  year,  and  must  of 
necessity  be  abandoned  for  a  more  general  system,  especially  as  re- 
lates to  the  districts  usually  known  as  the  southern  and  middle  coal- 
fields. As  these  regions  become  blended  together  by  a  net-work  of 
railroads,  the  original  distinctions  become  obsolete,  or  are  lost. 
Already,  for  instance,  some  of  the  coal  of  the  Wyoming  or  northern 
regions  descends  the  Lehigh,  and  swells  the  returns  made  from  that 
channel,  which  already  receives  the  coal  of  half  a  dozen  other  basins, 

So  also  the  Pinegrove  region  sends  part  of  her  coal  by  the  Union 
canal,  and  part  by  tlie  Reading  Railroad  or  the  Schuylkill  naviga- 
tion ;  thus  affecting  the  results  of  the  yearly  returns.  In  like  manner, 
the  anthracite  of  the  middle  region  will  reach  market  by  various 
routes,  and  be  blended  with  the  contributions  of  all  the  other  districts. 

Annual  Production  of  anthracite  sent,  by  canals  and  railroads,  to 
market  from  the  mines,  exclusive  of  the  coal  consumed  upon  the  spot, 
or  in  the  vicinity,  from  the  commencement.  This  return  from  Schuyl- 
kill county  embraces  also  that  part  of  it,  which  is  known  as  the 
Swatara  or  Pinegrove  district,  and  also  the  Little  Schuylkill  district. 

We  have  adopted  the  returns  of  the  Pottsville  Miners'  Journal  and 
Reading  Railroad  Reports,  including  in  the  table  from  1837,  the 
retm-ns  of  the  Pinegrove  district.  The  amount  of  the  Little  Schuyl- 
kill district  will  be  found  below. 

«  Ilisloiro  et  cIosoripHon  ties  yoiea  de  (^ommuDieation  aus  Etats-Unis,  tomn  i)i-emier,  p. 
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Ycnra. 
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Tons.        1 
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Ton. 
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Tons. 

1833 

252,1)71     i 

1S40 

476,151 

1847 

1,660,831 

1326 

16,7G7 

1B34 

22( 

m 

1841 

1848 

1,714,365 

33{ 

vm 

1842 

573.273 

1849 

1,683,435 

47,284 

16S6 

Hfi     ! 

1843 

760,200 

1860 

1,762,926 

1S29 

T9,973 

1S3T» 

874,850 

2,184,240 

446 

«T. 

1845 

1,131,724 

1852 

2,517,493 

81,854 

1839 

461 

m 

1846 

1,395,928 

1853 

2,551,603 

1833 

309,271 

The  production  of  anthracite  from  the  eastern  or  Lehigh  division 
of  the  southern  basins,  and  central  group  of  coal  beds,  will  be  sepa- 
rately arranged  under  the  returns  from  the  Lehigh  district,  in  a  suc- 
ceeding page.  The  return  for  1847  was  643,973  tons,  and  the  aggre- 
gate, since  the  opening  of  the  trade  to  the  1st  January,  1854,  is 
9,756,598  tona.t 

The  following  table  embraces  the  Little  Schuylkill  or  Tamaqua 
coal  district,  having  its  outlet  at  Port  Clinton,  which,  in  1847,  pro- 
duced 106,401  tons,  and  altogether  from  the  opening  of  the  district, 
in  1832tol854,incIusive,furnished2,247,446ton8,asitsquota.  The 
arrangements,  in  progress  at  this  establishment,  will  ensure  a  con- 
tinued accelerated  supply  for  the  future. 


Tears. 

Tons. 

I'eavE 

Tons. 

1832,    ...          -     14,000 

1843, 

•        31,000 

1838,   ■ 

40,000 

1844, 

■       57,345 

1834,   • 

34,000 

1845, 

■       75,998 

1835,    • 

41,000 

1846, 

•       91,007 

1836,    - 

36,000 

1847, 

-     106,401 

1837,   - 

- 

31,000 

1848, 

-     162,626 

1838,    - 

13,000 

1849, 

-     174,758 

1839,   - 

9,000 

1850, 

-     211,960 

1840,    - 

20,000 

1851, 

-     310,307 

1841,    - 

40,000 

1862, 

-     ,325,099 

1842,    -         .        .         -     37,000 

1853, 

-   1384,443 

We  have  s 

atedthatt 

heSotajH 

ill  coal-field  supp 

ed  three  species 

of  anthracite.  The  environs  of  Pottsvillo  furnish  two  of  these;  and 
we  are  indebted  to  the  editor  of  the  Miners'  Journal,  of  that  place, 
for  a  statement  of  the  relative  proportions  of  each  kind,  that  were 
sent  from  thence,  in  the  year  1846. 

Including  Pinegrove. 
White  ash  coal,        703,000  tons.  703,000  tons. 

Red  ash  coal  539,000     "  592,928     " 

1,242,000      "  §1,295,928 

The  journal  last  named  informs  ns  that  the  number  of  colliery 
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estatilishments  in  Schuylkill  county,  in  1846,  waa  142,  including  tea 
in  the  Swatara  region :  of  these  35  collieries  are  below  the  water 
level,  viz.,  they  are  drained  by  steam  power.  There  were,  farther, 
22  collieries  in  preparation,  of  which  ten  are  helow  the  water  level. 

The  following  is  a  summary  of  a  table  contained  in  the  columns  of 
the  Pottsville  Miners'  Journal,  compiled  by  Messrs.  Barnum,  C.  W. 
Peale,  and  J.  M.  "VVetherell,  embracing  all  the  collieries  in  the  Schuyl- 
kill Coal  Region,*  up  to  June,  1853,  with  two  collieries  on  the  Lor- 
berry  Creek  Railroad.  There  are  about  two  miles  of  underground 
railroad  in  the  Lorherry  Creek  region,  not  in  the  table.  Prom  this 
chart  we  sum  up  the  following  information ; — 

Total  number  of  collieries,      -  -  -  113 

Red  Ash,  do.  ,  -  .  58 

"White  Ash,  dq.  -  -  -  55 

Number  of  operators,  ...  §2 

Underground  railroads,  miles,  -  ■  124^ 

Of  which  through  solid  rock,  do.         -  -  6  J 

Steam  engines  employed  in  mining,    -  -  210 

Aggregate  horse  power,  -  -  -  Y,071 

Equal  to  man  power,  -  -  -  42,426 

Power  for  hoisting  and  pumping,  horses,       -  3,805 

For  pumping  only,     -  -  do.  -  1,3T5 

Por  breaking  and  screening  coal,    do.  -  1,891 

Miners  and  labourers  employed  at  collieries,  -  9,792 

Horses, 468 

Mules, 569 

Miners' houses  out  of  towns,  -  -  -  2,756 

Whole  capital  invested  in  these  collieries,      -     $3,462,000 
By  individual  operators,  about  -  -     $2,600,000 

Deepest  slope,  yards,  -  -  -  353 

Shortest  do.    -  -  -  -  S'd 

Thickest  vein,  worked  at  Hecksherville,  feet,  80 

Smallest,  "  "  "  2 

"  All  the  coal  lands  now  worked  in  the  county  are  owned  by  six 
corporations  and  sixty  individuals.  About  twenty-five  of  the  owners 
reside  in  Schuylkill  county,  and  the  balance  abroad. 

"  Not  one  solitary  ton  of  coal  was  mined  by  any  corporation  in 
Schuylkill  county  during  the  year  1853 — the  whole  product  of  two 
millions  five  hundred  and  fifty-one  thousand  six  hundred  and  three 
tons  was  mined  by  individuals. 

"  The  coal  rent  will  average  about  thirty  cents  a  ton.  The  product 
of  1852,  in  Schuylkill  county,  was  $2,551,603  tons.  This  would  give 
an  income  of  ^765,480  to  the  landholders,  in  the  shape  of  rents,  for 
the  year." 

During  the  agitation  of  the  tariff,  in  1846,  at  Washington,  it  was 
stated  by  Mr.  Cameron,  of  Pennsylvania,  that  thirty  years  ago,  coal 
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was  entirelj  unknown  in  this  country ;  jet,  in  1846,  it  gave  employ- 
ment to  five  millions  of  days'  ivork,  annually.  It  kept  in  movement 
a  thousand  ships  of  a  hundred  and  fifty  tons  each,  and  afforded  a 
nursery  for  the  training  of  six  thousand  seamen,  who  earned  three 
millions  of  dollars  yearly.  It  gave  circulation  to  a  capital  of  fifty 
millions  of  dollars.  It  kept  in  activity  fifteen  thousand  miners,  and 
sustained  a  mining  population  of  seventy  thousand  souls,  who  annu- 
ally consumed  upwards  of  two  millions  worth  of  agricultural  produc- 
tions, and  more  than  three  and  a  half  millions  of  dollars  worth  of 
merchandise. 

Schuylkill  County,  Pa. — This  county  has  an  area  of  seven  hundred 
and  fifty  square  miles.  Elevations  above  tide: — Port  Clinton,  400 
feet ;  Pottsville,  610  feet ;  summit  of  Broad  Mountain,  1653.  Drain- 
age, north,  south,  east  and  west.  Fall  of  the  Schuylkill  river  in  the 
county,  from  Pottsville,  220  feet.  Population  of  the  county  ahout 
65,000. 

NUMBER  OF  OPERATOES  IK  THE  SCHUYLKILL  COAL  EEOIOiS. 
We  observe,  in  a  statistical  report  of  this  district,*  some  de- 
tails, Tvhich  appear  to  be  deserving  of  a  passing  notice.  "There 
were  only  one  hundred  operators  engaged  in  mining  coal,  in  the 
whole  Schuylkill  region,  during  1847.  As  the  expenses  of  mining 
increase,  the  number  of  operators  are  gradually  diminishing.  This 
is  apparent  from  the  fact,  that,  although  the  number  of  eolUeries 
have  increased  during  the  last  year,  the  number  of  operators  in  the 
region  have  diminished,  down  to  aboat  one  hundred.  Three  years 
ago,  they  numbered  aboat  one  hundred  and  forty.  Some  of  the 
larger  operators  now  work  five  or  sis  collieries." 

The  Schuylkill  county  collieries  are  situated  as  follows : — 
1848.         1850.    ■    1852. 
Above  water  level,     101  120  62 

Below  "  42  44  49 

Total,  ■  143  164  111 

Price  of  Latiour  in  the   Coal  district  of  I'oiismlle. 


ersition.  IVagespwdingoodegmsMng 

If  the  labourers  Imd  no  amployment. 
The  tariff  of  lSi2  took  ftiU  effect;  all  were  employed,  and 

labouc  iras  in  demand. 
Bnainess  ffontinned  as  in  the  preyioDS  year. 
Busineaa  improving  in  acUvily;  all  wages  paid  in  money,  as 

has  been  the  case  for  four  years. 

lyillo  Miners'  Junrnal,  Janunrj,  131S,  and  1S5I. 
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The  iJetails  of  the  foregoing  tahle  were  arranged,  from  the  tooks 
of  one  of  tbe  moat  important  coal  companies  in  the  United  States, 
■with  a  view  to  sho\y  that  there  had  been  an  advance  in  the  price  of 
labour  in  the  mineral  districts  of  Pennsylvania,  under  the  influence 
of  the  tariff  of  1842;  a  state  of  things  which  had  been  assumed, 
somewhat  theoi'etically,  to  be  unfounded.* 

We  have  ventured,  towards  the  commencement  of  this  volume,  to 
suggest,  for  reasons  assigned,  that  the  imposition  of  duties  on  im- 
ported bituminous  coal  has  had,  and  will  continue  to  have,  very  little 
inflaence  on  the  prices  of  anthracite. 

TaUe  of  Prices  of  Anthraeite  in  PhUadelpMa,  New  Tm%  and  Boston,  in  the 
following  years.^ 


Philaaolphia, 

New  York. 

Bo 

ton. 

Years. 

■Wholesale,  por 
ton  of  2,240  lbs. 

Retail,  per  ton 
of  2,000  Iba. 

Eotai!,  per  t 

n  of  2,000  lbs. 
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5  SO 
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to   .   10  no 
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9  00     .     . 

to     .     1100 

7  75 

8  00     .     . 
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4  35 

6  5U 
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to     .       6  50 

1S43 

3  SO 

e  uo   .   . 

to     .       6  50 

3S« 
1815 

1347 

3  37 
3  50 

3  85  to  4  00 

6  50 
G  00 

6  00    .    . 

6  00     .     . 

e  50   .  . 

to     .       6  50 

to     .       7  00 

to     !       7  00 

1S52 

6  01)  to  7  00 

1S53 

4  25  and  50 

to     .       8  00 

1354 

4  60  to  75 

a  50    ,    . 

to  .     9  no 

In  1840,  mining  labour  was  $5.00  to  $7.00  per  week ;  in  1846, 
$8.00  to  $10.00  per  week.J 

SWATAKA  AND   PINEGROVB  DIVISION   OF  THE   SOHUYLKILL  EEGION. 
Maving  its  outlet  iy  the  Union  Canal. 

Proceeding  westward,  after  leaving  the  Schuylkill  river,  we  arrive 
at  the  Swatara  Coal  District,  which  in  1839,  and  nearly  for  the  first 
time,  was  investigated  by  direction  of  the  legislature.  §  Although 
possessing  a  great  number  of  very  excellent  coal  seams,  the  business 
enterprise  has  heretofore  greatly  languished,  on  account  of  difficul- 
ties, both  local  and  temporary,  in  this  quarter  ;  especially  those  aris- 
ing from  inadequate  facilities  of  transportation.  Many  of  these  dis- 
advantages are  already  overcome,  and  the  rest  will  vanish  in  propor- 
tion as  the  near  prospect  of  profitable  remuneration  awakens  the 
fcnergy  of  the  proprietors  and  adventurers. 

Many  associations  for  coal  mining,  canal  or  railroad  purposes,  have 

*  Pottflvillo  Miners'  Journal,  June,  1846,  and  subsequently. 

f  ReportofthoBoardofTrftfleofSohuylkillcounty,  April,  1846,  and  eubseiiueiitly. 

i  Speech  of  Mr.  Cameron,  in  CoDgreas,  July  32d,  1846. 

I  Report  to  tliB  LegislatnTO  of  Pennsjlvania  on  tie  Swatara  Mining  District,  1839,  p.  29. 
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hero  invested  capital,  and  these  are  already  busil; 
ing  out  their  respoetivo  undertakings. 

We  insert  the  following  statement  of  the  quantity  of  anthracite 
which  was  sent  down  from  the  Pinegrove  or  Swatara  district,  hy  the 
Union  Canal  and  Feeder,  from  the  Pottsville  Miners'  Journal.  We 
will  observe  that  the  first  communication  between  the  Swatara  coal 
region  and  the  Union  Canal,  was  effected  in  1833.  In  1847,  a  rail- 
road being  completed  from  the  district  around  the  head  waters  of  the 
Swatara  and  the  Reading  Railroad,  42,145  tons  of  anthracite  were 
conveyed  hence  to  market  at  Philadelphia,  by  the  Schuylkill  route, 
in  addition  to  67,437  tons  via  the  Union  Canal. 


Years. 

Tons. 

rears. 

Tons. 

Years. 

Tuns. 

18M 

6,9X1 

1841 

JT,653 

1S43 

61,630 

1850 

!0,S19 

34,016 

13,000 

20,639 

1846 

68,923 

■    185S 

80,660 

1840 

23,860 

1847 

67,467 

Within  the  area  drained  by  the  Swatara  river  and  its  tributaries, 
the  main  coal-field  separates  into  two  forks,  one  striking  towards  the 
north-west,  the  other  directed  towards  the  south-west,  and  stretching 
almost  to  the  Susquehanna.  The  north  fork,  which  is  a  double  basin, 
is  eighteen  miles  in  length,  and  the  southern  one,  which  is  a  single 
basin,  is  thirty  miles ;  and  at  the  termination  of  the  forjaer,  they  are 
more  than  ten  miles  apart. 

The  entire  breadth  of  the  Swatara  region  is  occupied  by  a  series 
of  anticlinal  and  synclinal  axes,  by  means  of  which  the  nnmerous 
coal  seams  are  repeatedly  brought  to  the  surface ;  exhibiting,  in  the 
aggregate,  indications  of  a  vast  amount  of  anthracite. 

Fig.  9. 

Seotioji  of  the  SwiUra,  Coal  Eiold— PonnaylvaHia. 


I 


Heretofore,  the  wild  and  broken  character  of  the  surface  has  op- 
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posed  difficulties  to  the  completo  geological  development  of  tlie 
numerous  highly  inclined  strata.  It  is  only  by  means  of  the  gradual 
progress  of  local  improvement, — of  the  operative  mining  industry  of 
of  the  country,  and  of  a  more  coi-rect  system  of  surveys, — that  we 
shall  acquire  a  thorough  insight  into  the  structure  of  this  region. 

The  committee  on  the  Swatara  district,  in  1839,  were  compelled 
from  the  difBculty  of  the  task,  to  abandon  all  expectation  of  obtaining 
a  list  of  the  coal  seams.  They  stated,  however,  that  about  forty  beds, 
of  from  three  to  more  than  twenty  feet  in  thickness,  had  then  been 
opened.  The  lowest  number  of  seams  in  a  condition  to  be  worked, 
they  estimated  at  seventy,  without  passing  into  the  North  or  Broad 
Mountain.  We  know  well  at  the  present  day,  the  erroneous  nature 
of  this  view,  and  that  what  was  then  taken  to  be  one  general  series 
or  continuous  group,  was  in  fact  a  series  of  repetitions  of  a  much 
smaller  number,  as  we  have  already  suggested. 

From  the  very  remarkable  physical  characters  of  the  Swatara 
region,  at  the  point  or  pivot  from  whence  diverge  the  two  forks,  of 
which  we  have  spoken,  it  would  be  but  reasonable  to  expect  an  un- 
usual extent  of  disturbance  through  the  crushing  influence  of  a  move- 
ment so  stupendous  as  we  perceive  must  have  there  taken  place.  We- 
could  scarcely  fail  to  suspect  the  prevalence  of  such  phenomena  as 
frequent  lines  of  dislocation  and  cross  fracture;  and,  accordingly, 
we  perceive  abundant  evidence  of  the  fact,  in  the  numerous  trans- 
verse ravines,  of  great  depth,  at  right  angles  to  the  strike  of  the 
strata,  and  now  forming  so  many  outlets  or  channels  for  the  drainage 
of  the  interior  area.  The  thirty-six  breaks  or  gaps,  which  in  1839 
were  viewed  as  particularly  advantageous  circumstances,  favourable 
to  the  mining  economy  of  the  district,  we  are  led  to  believe,  mark, 
■with  unerring  exactness,  the  sites  of  original  fissures  or  fractures, 
crossing  perpendicularly  the  longitudinal  axes  of  the  coal  measures. 
Whether,  as  has  been  suggested,  there  has  been  any  lateral  move- 
ment or  heaves,  to  disturb  the  linear  continuity  of  the  strata,  we  are 
at  present  unaware.  Hitherto  we  have  perceived  no  evidence  of 
such  a  tendency ;  we  are  only  surprised  to  observe  so  little  interrup- 
tion to  the  general  range  of  the  coal  beds. 

DAUPHIN  COTJHTY  COAL  DISTRICTS. 

The  North-West,  or  Bear  Valley  Forh,'m  Schuylkill  and  Dauphin 
counties,  will,  before  long,  be  the  theatre  of  very  extensive  mining 
operations.  It  contains  a  numerous  suite  of  coal  seams,  two  or 
three  times  repeated ;  some  of  these  are  of  great  power,  and  all 
of  them  are  of  excellent  quality,  especially  adapted  to  domestic  use. 
They  are  of  the  white  or  gray  ash  variety  of  anthracite,  but  of  easy 
combustion ;  while  those  at  the  southern  side  of  the  region,  towards 
the  Sharp  Mountain,  consists  of  the  red-ash  and  free  burning  kinds ; 
a  description  which  is  highly  esteemed  for  domestic  fuel,  but  not  so 
efEcient  for  the  iron  furnace.  An  investigation  of  the  western  ex- 
tremity of  this  district,  in  the  fall  of  1846,  has  been  the  subject  of 
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an  elaborate  report  by  the  present  writer,  addressed  to  the  Lylcen'3 
Valley  Coal  Company.*  About  60,000  tons  of  coal  were  mined  here 
prior  to  1848,  and  sent  down  by  the  Wiconisco  Railroa(3.  Since 
then  the  amouiits  aro  as  follows  :t — 


25,325 
37,763 
54,200 
59,857 
69,007 


1848 

1849       - 

1860 

1861 

1852       - 

1853 

lie  10. 

Soetion  of 

lio  Elatk  SpriB 

S  Gap,  Lol) 

Sharp  or  Third  Mo 

untnin. 

i'onrtii  or  Red  ^ 
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The  South-west  Fork  terminates,  acutely,  within  two  miles  of  the 
Susquehanna  river,  and  formed  the  subject  of  two  very  detailed 
reports,  in  1840,  by  the  present  writer. J 

After  passing  Eiahing  Creek  Gap,  and  entering  Lebanon  county, 
at  Black  Spring  Gap,  fourteen  beds  of  coal,  viz.  eight  on  the  south 
side  and  six  on  the  north  side  of  the  axis,  were  proved;  whose  aggre- 
gate thickness  of  freeburning  red-ash  coal,  was  ninety-one  feet.  At 
Rausch  Gap,  nine  southern  aeama  were  proved.  In  number  and  vol- 
ume the  series  then  decreases,  as  we  proceed  through  Dauphin  county, 
and  the  mountain  contracts  in  breadth,  until,  at  eight  miles  from  the 
Susquehanna,  it  presents  a  very  slight  prospect  of  advantageous 
working,  further  to  westward.  Knally,  it  contracts  into  a  narrow 
insignificant  ridge,  terminating  entirely  before  reaching  the  Susque- 
hanna river. 

The  Dauphin  and  Susquehanna  Coal  Company's  lands,  which  oc- 
cupy more  than  one-third  of  the  length  of  the  whole  of  this  coal-field 
has  been  further  proved,  since  the  publication  of  the  first  edition,  in 
running  several  tunuels  across  the  southern  part  of  this  basin  (as 
suggested  by  Mr.  Taylor)  by  which  three  other  veins  lying  above 
those  of  the  section  of  Rausch  Gap,  on  the  Company's  lands,  have 
been  discovered.     One  of  these  tunnels,  in  Yellow  Spring  Gap,  four 

»  Report  to  the  Ljken'B  Vnlley  Coal  Compaay,  by  K.  C.  Taylor,  Deeember  16tli,  lBi6. 
t  Fottavilla  Minarfi'  Jonma),  1854. 
j  Bepnrls  on  the  Mineral  La 
Coal  Companj,  by  E.  C.  Taylor. 
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miles  west  of  RauscK  Gap,  cut  through  a  mass  of  semi-bituminous 
coa!  fifty  feet  thick,  the  declination  of  the  rocks  on  each  side  indi- 
cating it  to  he  a  synclinal  axis.  Of  course  the  same  number  of  veins, 
twelve  or  thirteen  on  the  south  side  of  the  valley,  will  be  penetrated 
on  the  north  side  by  this  tunnel,  now  driven  about  sixteen  hundred 
feet  in. 

The  railroad  communication  to  Baltimore  on  the  one  side,  and  to 
Philadelphia  on  the  other,  is  now  complete,  and  the  coal  from  this 
west  end  of  the  basin — anthracite,  transition  semi-bituminous — is 
very  much  liked,  and  commands  the  highest  price  for  steaming  and 
other  purposes. 

The  Dauphin  Coal  Company's  mines,  now  in  operation,  sent  to 
market 

in  1851  -  -  -  20,000  tons. 

1852  -  -  -  33,639     " 

1853  -  -  -  29,000     " 

CHANGE  OF  CHARACTER  IN  THB  COAL  OP  THE  SOUTH-WEST  FOBE. 

It  is  within  this  small  district,  along  a  distance  of  more  than  ten 
miles,  that  the  coal  parts  with  a  portion  of  its  anthracite  character, 
and  assumes  that  of  a  semi-bitumlnoHS,  dry,  and  blazing  coal;  resem- 
bling the  steam  coal  of  South  Wales,  and  having  a  slight  tendency 
to  adhere  or  cake.  It  possesses  properties  which  eminently  entitle 
it  to  the  reputation  it  has  already  acquired,  as  a  valnable  species  of 
fuel;  the  more  remarkable  as  occurring  in  an  anthracite  region,  and 
as  being  part  of  the  same  beds  which  consist  of  compact,  pure  an- 
thracite, as  we  advance  towards  the  Lehigh.*  The  gradations  and 
modifications  of  this  semi-bituminous  Stony  Creek  coal,  adapt  it  for 
a  variety  of  purposes,  and  a  selection  of  any  required  quality  can 
here  be  made.  Our  table  of  Assays,  in  another  part  of  this  volume, 
shows  this  transition  with  great  distinctness. 

Among  the  early  notices  of  the  passage  from  the  purest  known 
anthracite  to  a  species  which  is  not  only  less  dense  and  ponderous, 
but  contains  a  gradually  increasing  portion  of  volatile  matter,  we 
find  that  of  Mr,  Packer's  Report,  in  1834,  who  adverted  to  the 
already  well-known  change  in  the  condition  and  character  of  the 
Schoylkil!  coa],  when  traced  from  the  eastern  to  the  western  extre- 
mities of  the  region.  His  remark,  in  substance,  is,  that  "  extending 
westward  the  coal  becomes  somewhat  lighter ;  the  specific  gravity  of 
the  Mauch  Chunk  coal  being  1.494;  the  Schuylkill,  in  the  vicinity  of 
Pottsville,  1.453;  and  the  Pine  Grove,  Wiconisco  and  Stony  Creek, 
about  1.400.  The  latter  is  somewhat  more  inflammable  and  easy  of 
ignition,  or,  to  use  a  prevailing  idea,  '  partakes  more  of  the  bitumi- 
nous character.'  " 

This  bituminous  character  of  the  last  mentioned  coal  had  been  in- 
vestigated, some  time  previously,  by  Professor  Kenwick,  and  was 
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especially  adverted  to  by  Idm  in  a  printed  circulai",  in  1832 ;  also,  hy 
Prof.  W.  B.  Johnson,  in  his  letter,  dated  April,  183S,  to  the  Na- 
tional I"oundry  Committee. 


In  an  appendix  to  the  Stony  Creek  Report,  already  alluded  to,  the 
writer,  who  lyas  familiar  during  twenty-five  years  preceding  with  pre- 
cisely similar  phenomena  in  the  hasin  of  South  Wales,  endeavoured 
to  illustrate  these  parallel  cases  hy  a  series  of  analyses  both  of  Ame- 
rican and  Bnropean  varieties  of  coal.  Those  details  were  derived 
from  well  known  authorities.  Following  up  the  plan,  we  have  pre- 
pared a  table  of  at  least  eleven  hundred  analyses  of  coals  in  all  parts 
of  the  world,  as  a  fitting  and  elaborate  illustration  of  the  present 
work.  These  tables  will  be  found  at  the  end  of  this  volume,  The 
authorities  cited  are  the  following : 

In  Europe. — Mushet,  TJre,  Dufrenoy,  Berthier,  Thomson,  Schaf- 
hseutl,  Bobin,  Karsten,  Ffyfc,  Richter,  Kirwan,  Richardson,  Murchi- 
son,  Lyell,  Tarin,  Eaudin,  Plot,  Elie  de  Beaumont,  Flachat,  Logan, 
Liebig,  Pelouze,  Regnault. 

In  America. — Troost,  Ducatel,  Jackson,  Hayes,  Clemson,  Ellet, 
Johnson,  Frazer,  Shepard,  Olmsted,  Bache,  Silliman,  Rogers,' Booth, 
Lea,  Renwick,  Chilton,  Boy^,  Owen. 

To  all  these  we  must  especially  add  the  highly  comprehensive  and 
instructive  memoir  of  Prof.  H.  D.  Rogers,  in  the  Transactions  of 
the  Association  of  American  G-eologists,  on  the  Appalachian  Coal 
Fields.  This  paper  is  a  rich  contribution  to  American  geology ;  and 
it  is  due  to  the  writer  thereof  to  state  that  his  views  on  the  subject 
of  the  transition  from  anthracite  to  bituminous  coal  bad  been  stated 
through  the  medium  of  hia  public  lectures,  in  1837,  and  were  more 
folly  developed  in  1843. 

For  local  statistics  we  have  frequent  acknowledgments  to  make  to 
the  newspaper  press,  among  which  we  ai-e  bound  to  name  the  Miners' 
Journal,  and  the  Anthracite  Gazette,  of  PottavJlIe  ;  the  Mining  Jour- 
nal, of  New  York;  and  the  Commercial  List  and  other  leading  jour- 
nals of  Philadelphia.  From  such  prolific  sources  as  Hunt's  Mer- 
chants' Magazine,  Hazard's  Register,  the  American  Almanac,  &c., 
we  have  been  permitted  to  glean  many  valuable  details.  To  pro- 
ceed:— 

That  changes  in  the  composition  of  the  coal,  from  a  partially  bitu- 
minous state  to  that  of  anthracite,  occur  in  other  parts  of  the  world, 
several  instances  will  be  found  in  these  pages.  Those  of  South  Wales 
and  of  the  Donetz  coal-field  in  Russia,  and  on  a  smaller  scalo  in  seve- 
ral of  the  basins  of  France,  are  cases  in  point. 

In  like  manner  the  flaming  coals  of  the  Auvergne  and  Bourhonnois 
basins,  are  shown  to  contain  a  complete  series  of  dry  coals  with  a 
short  flame  ;  of  fat  coals  with  short  flame ;  of  fat  with  long  flame ; 
and  dry  with  long  flame.     Also,  in  the  basin  of  Commcntry,  we  find. 
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at  some  hondred  metres  of  diatnnce,  and  upon  the  same  margin  of 
that  baain,  the  anthracite  of  Chambled,  and  the  dry  coal  witli  long 
flame  of  Ferri^res.* 

The  Schuylkill  coa,l  region  poaaessea  striking  points  of  resemblance, 
although  upon  a  eomewhat  different  scale,  to  the  great  coal  basin  of 
South  Wales.  The  latter  is  ninety-four  miles  long,  and  averages 
about  fifteen  miles  in  breadth.  Of  this  elongated  area,  the  western 
seventy-four  miles  consist  of  anthracite  beds,  with  tho  exception  of 
some  partly  bituminous  seams  on  the  south  side  of  the  basin.  The 
remaining  twenty  miles,  on  the  east,  consist  of  dry  bituminous  coals, 
semi-bituminous  coals,  and  steam  coals;  but,  occasionally,  the  same 
section  yields  beds  of  coal  of  modifications  of  all  these  varieties. 

The  Schuylkill  region  ia  aisty-five  mQes  long ;  extremely  attenu- 
ated for  eight  or  ten  miles,  at  its  western  extremity,  so  as  to  be  un- 
productive there  to  any  important  amount.  Eor  about  eighteen  miles 
out  of  the  sixty-five,  at  its  western  prolongation,  the  quality  of  coal 
is  of  an  intermediate  character,  like  the  ateam  coal  of  Wales.  It 
tLen  gradually  passes  to  free  burning  anthracite  on  entering  Schuyl- 
kill county,  from  Lebanon  ;  and,  still  further  east,  to  the  hardest  and 
purest  anthracite.  We  have,  elsewhere  pointed  out  a  similar  passage 
from  the  extremes  of  each  quality,  like  those  in  Eussia,  and  we  add 
that  of  the  coal  basin  of  St.  Gervais,  in  H^rault,  France. 

GBOLOaiCAL   MODELS, 

In  intimate  connection  with  the  physical  and  economic  geology  of 
the  Schuylkill  coal  region,  the  author  may  be  here  permitted  to 
advert  to  a  species  of  illustration,  for  the  first  time  introduced  in 
America,  by  himself.  In  1840,  a  geological  model  was  constructed 
of  the  western  half  of  the  Schuylkill  coal  district  and  its  vicinity, 
upon  a  scale  of  two  inches  to  the  mile.  The  area  so  represented  com- 
prises seven  hundred  and  twenty-three  square  miles,  or  460,800 
acres,  being  in  breadth  sixteen  miles,  and  in  length  forty-five  miles. 
This  model  was  first  exhibited  to  tho  Association  of  American  geolo- 
gists and  naturaliats,  at  their  meeting  in  Philadelphia,  in  April,  1841, 
to  illustrate  an  address  "  on  the  moat  appropriate  modes  of  represent- 
ing geological  phenomena."t 

Dr.  C.  T.  Jackson,  in  his  first  general  report  of  New  Hampshire, 
in  1841,  also  takes  occasion  to  recommend,  strongly,  the  process  of 
geological  illustration  through  the  aid  of  models.  Ho,  however, 
states  his  regret  at  tho  expensive  nature  of  such  works,  and  the 
length  of  time  requisite  for  their  completion. J 

»  Annalea  dea  Mines,  Vol.  L,  1B42,  p.  B6. 

t  Smitnan's  American  Journal  of  fioienos,  Vol,  SLI.,  p.  81, 18il.  Also,  Tranaactiona  of 
the  Association  of  American  &eo)ogiets  and  Natarnliets,  Voi.  I.,  p.  SI. 

±  Report  of  New  Hampahire,  by  Dr.  C.  T.  Jackaon,  1841,  p.  38. 

KoTE Ig  Europe,  geologioal  modala  and  models  exhibiting  linea  of  rgilroads,  mines  and 

harboHrs,  and  even  astatea,  are  muoU  Doming  into  use;  although  the  frequency  of  employing 
80  deairafale  a  mode  of  tepreseotation  ia  impeded  by  the  heavy  oost  of  auch  works.  This 
objecljon  applieB  with  eren  stfonger  force  in  tlia  United  States,  where  capital  ia  less  abun- 
dant and  where  eoonomy  is  indispenaable. 

Wb  perceive  b;  a  paper  read  to  the  lostitutioc  of  Civil  Enj^neers,  in  London,  "on  tbe 
25 
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11.     MIDDLE    ANTHRACITE    DISTRICT. 

EIRST   SUBDIVISION.      THE   SHAMOKIN   COAL-FIELD. 

In  proportion  to  its  magnitude,  this  is  tlio  richest  and  most  regular 
of  all  the  Pennsylvania  basins.  The  coal  seams  are  unusually  abun- 
dant. The  writer  aseertained  the  outcrops  of  upwards  of  twenty, 
towards  the  centre  of  the  basin,  in  1847,  and  more  remain  to  be  de- 
veloped. Some  of  these  are  of  large  size,  one  being  twenty-seven 
feet;  and  one,  much  larger,  is  called  the  Big  or  "Mammoth  Veio." 
Its  maximum  thickness  is  said  to  bo  here  about  fifty  feet. 

At  Bear  Gap,  towards  the  western  termination  of  this  field,  is  a 
fine  natural  display  of  outcrops  of  all  dimensions.  Like  all  the  an- 
thracites in  their  progress  westward  towards  the  Susquehanna,  their 
specific  gravity  diminishes,  and  they  become  softer,  "The  coal  of 
the  extreme  western  end  of  the  baain  visibly  partakes  of  the  charac- 
teristics of  bituminous  coals ;  it  crumbles  to  some  extent  during  com- 
bustion, and  it  contains  carburetted  hydrogen  gas  ;  this  ingredient 
constitutes  nearly  1.11  part  by  weight  of  the  coal  of  this  locality."* 
A  cubic  yard  of  this  coal,  here,  weighs  one  ton  and  seventy-three 
pounds.    Specific  gravity,  1.371. 

At  Shamokin,  an  immense  quantity  of  coal  occurs  in  the  northern 
viae  of  the  strata,  which  aro  hero  displayed  in  a  double  axis.  The 
beds  vary  from  five  to  eleven  and  a  half  feet  in  thickness,  with  the 
exception  of  the  "Mammoth  Vein,"  which  consists,  it  is  said,  of 
sixty  feet  of  coal  of  various  qualities  and  degrees  of  purity.  In 
general,  the  Shamokin  coal  has  a  white  ash :  it  is  a  free-burning 
anthracite,  of  fair  repute  in  the  domestic  market,  and  from  the 
vicinity  of  Mount  Carmel  eastward  ;  it  is  sufficiently  hard  for  smelt- 
ing iron.  The  large  vein  appears  to  be  identical  with  that  seen  at 
Tamaqua,  at  the  Swatara  region,  in  the  Wyoming  coal-field,  Beaver 
Meadow,  &c.     The  direction  of  the  Shamokin  beds  is  N.  82°  B. 

Amount  of  coal  sent  to  market  from  the  Shamokin  district,  via  a 
railroad  of  sixteen  miles  to  Sunbury  on  the  Susquehanna,  for  the 
nine  years  in  operation,  from  1839  to  1847,  inclusive,  lli),311  tons. 

eonatrQotion  of  geological  models,'"  by  Mr.  J.  B.  Deatbn,  Maj,  1343,  ttat  tho  cost  was  stated 
at  from  2a.  Bd.  to  3*.  flrf.  =  80.60  to  76  canla  per  acre.  Of  oom-ss,  the  espense  ia  influsneed 
bj  the  scale  od  whioh  the  mode  is  projected.  As  Mr.  Tajlor's  model  of  tbe  SohujlliiU  region 
oontains  460,800  a^rss,  it  would  amoaat  to  e.  oaasiderable  anm,  eveo  at  oue-fiftieth  part  of 
the  above  named  prioes. 

Again,  the  anthor  referred  to,  states  that  a.  modal,  shoning  the  line  of  a  railroad  or  eantil, 
■would  cost  ten  ponnda  [£10,]  per  mile.  There  are  about  one  hundred  aod  aeventy  miles  of 
oanolB  and  lines  ofrailroads  and  projeotedrailroadasbowQOQ  Mr.  Taylor's  model.  If  (hose 
rates  include  all  the  preliminary  Bspanaes  of  sarveja  and  the  collection  of  details,  they  are 
perhaps  not  ao  greatly  overraMd. 

Since  writing  the  foregoing  paragrophs  me  have  seen  the  coramenoement  of  a  model  of 
the  Sbanjoltio  and  Mahanoy  coal  basins  in  Pennsylvania,  and  rejoice  at  the  adoption  of  lliis 
excellent  oio(le  of  representation. 

Ws  refer  our  readers  to  on  article  containing  mueb  informaUon  on  tbe  comparative  value 
of  different  kinds  of  coat  for  the  purpose  of  Itlum<nation,  by  Andrew  Eyfe,  M.  D.,  F.  R.  8. 
Jameson's  Edin.  Jonmal,  Vol.  XLV.,  pp.  37—49.  Silliman'a  Journal,  January,  1849,  pp. 
7T— S6;  March,  pp.  157—167. 

*  PoltsvUio  CorrespHndeat, 


ijGooglc 


PENHSYLVAHIA. 


Tliia  coal  is  of  tlie  white  ash  species.  We  have  seen  an  aDalysis, 
which  assigns  89.99  as  the  proportion  per  cent,  of  carbon  in  the 
harder  variety.     Thero  were  sent  to  market  in 


1849, 
1850, 
1831, 
1852, 
1853, 


19,356 
19,650 
19,921 
23,989 
25,846 
15,500 


"Arrangements  are  making  to  smelt  iron  in  the  Bhamokin  hasin 
with  the  coal  and  ore  found  there,  where  there  arc  facilities  for  addi- 
tional supplies  from  the  rich  ores  of  Montour  ridge,  for  which  coal 
could  be  exchanged.  In  fact,  coal  is  now  transported  from  the  Sha- 
mokin  basin  to  the  iron  works  of  Danville,  distant  thirty  miles,  the 
distance  to  the  Wilkesbarre  basin  being  fifty  milea.  Hitherto  the 
latter  region  was  depended  upon  for  the  supply  of  the  various  works 
at  Danville,  which  required  200,000  tons  annually."* 

Until  the  year  1854,  no  extensive  mining  operations  had  been 
undertaken  in  the  Shamotin  coal-field.  At  present  very  large  pre- 
parations are  in  progress  for  the  shipment  of  coal  from  this  region, 
and  another  year  will  probably  suffice  to  put  the  collieries  lately  eotn- 
menced,  in  a  condition  to  furnish  great  quantities  of  coal  to  the  seve- 
ral markets.  The  various  improvements  by  which  the  products  of 
this  basin  will  be  brought  to  market,  are  either  finished  or  are  rapidly 
approaching  completion.  The  total  amount  of  coal  shipped  from  this 
region  during  the  six  years  from  1847  to  1853,  inclusive,  was  134,172 
tons.  This  coal  was  transported  to  Sunbury  over  the  Sunbury  and 
Shamokin  rail-road,  at  that  time  known  by  the  name  of  the  Pottsvilie 
and  Danville  Rail-road,  but  never  entirely  completed.  The  commu- 
nication between  Sunbury  and  Baltimore,  was  by  canal  via  Havre  de 
Grace.  The  following  companies  have  been  formed  for  tho  develop- 
ment of  the  Shamokin  coal-field;  where  extensive  arrangements  and 
large  investments  have  been  made  for  the  e£Scient  prosecution  of 
their  business. 

The  Locust  Mountain  Coal  and  Iron  Gomfan^,  owning  6250  acres 
of  land,  a  portion  of  which  lies  in  the  Mahanoy  region.  This  com- 
pany is  constructing  three  coal -breakers,  a  steam  saw-mill,  and  one 
hundred  miners  houses.  It  has  an  outlet  by  the  Coal-run,  Mine-Hdl, 
and  Sunbury  rail-roads.     (See  tho  table  of  analysis.) 

The  Qoal-Run  Improvement  Company,  {adjoining  the  preceding,) 
owns  3000  acres,  of  which  2200  acres  is  coal  land.  Three  collieries, 
with  breakers,  and  fifty  miners'  houses,  are  in  preparation.  Tho 
Coal-run  rail-road,  ten  miles  long,  is  on  this  tract,  and  it  has  access 

**  Pottsyille  Correspondent. 
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to  the  New  York,  and  Catawissa,  and  to  the  Philadelphia  and  Sun- 
bury  rail-roads. 

The  Green  MiAge  Improvement  Company,  owning  2500  acres, 
all  of  which  is  coal  land.  It  will  connect  by  a  seven-mile  track  with 
the  Philadelphia  and  Sunbury  rail-road.  It  is  constructing  two  large 
collieries  and  coal-breakers,  and  100  miners'  houses. 

The  Philadelphia  and  Sunbury  Rail-road  Company,  owning  3000 
acres,  all  of  which  is  coal  land. 

The  Looust-G-ap  Coal  Company,  owning  2000  acres,  of  which 
1000  acres  are  coal  laud. 

The  Summit  Goal  Company,  owning  2000  acres,  of  which  1000 
acres  are  coal  land. 

The  Furnace-Bun  Coal  Company,  owning  2000  acres,  of  which 
1000  acres  are  coal  land.  The  lands  of  this  company  are  near  the 
town  of  Shamokin. 

The  Big  Mountain  Improvement  Company,  owning  6000  acres, 
of  which  2000  acres  are  coal  land.  The  improvements  are  two  col- 
lieries, two  coal-breakers,  and  100  miners'  houses. 

The  Coal  Mountain  Coal  Company,  owning  1000  acres,  all  of 
which  is  coal  land.  This  company  has  a  capital  of  iS375,000,  and  in 
twelve  months  will  he  working  two  collieries,  one  of  which  will  have 
a  breaker.  The  other  is  a  hard  coal,  intended  for  iron  smelting,  in 
which  large  coal  is  used.  In  their  second  year  this  company  expects 
to  mine  from  150  to  200,000  tons. 

The  Carhon^Bun  Improvement  Company,  owning  2000  acres,  of 
which  1800  acres  are  coal  land.  Its  improvements  are  two  collieries, 
one  large  coai-breaker,  and  eighty  minera'  houses. 

The  Mahanoy  and  Shamokin  Improvement  Company,  owning 
2064  acres,  of  which  1200  acres  are  coal  laud.  Outlet  by  the  Tiv- 
erton rail-road  to  the  Susquehanna. 

The  Zerbe's  Run  and  Shamokin  Improvement  Company,  owning 
2234  acres,  of  which  1400  acres  are  coal  land.  Outlet  by  the  Tiver- 
ton rail-road. 

We  refer  our  readers  to  a  Report  of  Professor  Henry  D.  Rogers, 
on  the  coal  lands  of  the  Zerbe's  Ron  and  Shamokin  Improvement 
Company,  1850, 

Messrs.  ■  Longenecher,  Baumgardner    and    Melfenstein,   owning 
1800  acres. 
Messrs.  Selfenstein  and  Boyd,  owning  500  acres. 
Son.  C.  W.  Hegins  Dewart  and  others,  owning  250  acres. 

There  have  been  erected  and  now  finished,  or  nearly  so,  within 
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the  Sbamokin  region,  during  the  past  two  years,  not  short  of  500 
houses  for  the  operatives,  who  will  be  engaged  at  the  various  collie- 
ries— we  have  enumerated  more  than  fifteen  different  mining  opera- 
tions, each  of  which  requires  at  least  one  coal-breaker — some  have 
several  breakers,  and  a  corresponding  number  of  workings  actually 


Besides  these  improvements  there  are  many  accessories  reijuired, 
such  as  steam  saw-mills,  smitheriea,  &c.,  all  of  which  have  been  pro- 
vided to  suit  the  exigencies  of  the  region, 


A  rail-road  twenty-seven  miles  in  length,  is  finished  from  Mount 
Carmel  to  Sunbury,  at  the  junction  of  the  two  main  branches  of  the 
Susquehanna  river.  I"rom  this  point  the  coal  of  the  Shamokin  region 
will  find  its  way  to  Baltimore  and  other  southern  markets,  by  the 
Pennsylvania  canal,  which  follows  the  course  of  the  Susquehanna 
river. 

As  both  the  main  branches  of  the  Susquehanna  river,  as  well  as 
its  tributary,  the  Juniata,  are  improved  by  canal  navigation,  a  very 
large  tract  of  territory  which  has  hitherto  had  no  communication 
with  the  coal-fields,  will  be  opened  as  a  market  for  the  products  of 
the  Shamokin  basin. 

Williamsport,  upon  the  west  branch  of  the  Susquehanna  river,  is 
now  the  terminus  of  Williamsport  and  Elmira  railway.  This  road 
penetrates  the  centre  of  the  State  of  New  York,  and  it  will  soon  be 
made  continuous  to  the  Shamokin  region,  by  its  junction  with  the 
Sunbury  and  Erie  rail-road  at  "Williamsport.  The  Susquehanna  and 
Harrisburg  rail-road  is  now  far  advanced,  and  when  finished,  it  will 
afford  a  means  of  transport  from  Sunbury  to  Baltimore,  and  inter- 
mediate points.  Thus  Sunbury  will  form  a  centre,  from  which  the 
trade  will  diverge  in  both  directions,  either  by  rail-road  or  canal. 

Upon  the  completion  of  the  Sunbury  and  Erie  Railroad,  the  coal 
of  this  region  will  find  a  transport  to  the  Lake  and  intermediate 
points.  The  distance  from  Sunbury  to  Erie  will  not  exceed  2T0 
miles.  Several  facts  of  importance  have  been  made  public  by  Mr. 
Longenecker,  the  president  of  the  Philadelphia  and  Sunbury  Kail- 
road,  in  an  able  discussion  of  the  business  prospects  of  the  Sunbury 
and  Erie  road.  It  appears  that  when  this  hue  shall  be  opened,  that 
a  large  demand  for  coal  may  be  expected  from  the  Lakes  and  the 
Lake  country.  Already  as  much  as  300,000  tons  of  coal  have  been 
sent  in  a  single  year  from  Philadelphia  to  the  Western  Lakes,  and 
delivered,  at  a  cost  of  more  than  §S  per  ton,  at  Lake  Erie.  The 
total  distance  of  transport  could  not  be  less  than  700  miles.  The 
impetus  given  to  a  trade  which  can  struggle  into  life  against  such 
obstacles  must  be  great  when  a  first  class  railroad  shall  give  free 
play  to  its  hampered  movements- 
Mr.  Longcneeker  shows  that  cars  of  the  Sunbury  and  Erie  Rail- 
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road  can  go  out  loaded,  and  return,  not  only  with  cargoes  paying 
expenses,  but  freighted  with  such  goods  aa  will  pay  a  more  profitable 
remuneration  than  the  coal  carried  westward.  Comparing  the  actual 
length  of  the  route  from  Mount  Carmel,  as  a  central  point  of  the 
Shamokiii  Basin,  to  Erie,  as  a  favourable  coal  depot  upon  the  Lake, 
with  the  actual  length  of  other  routes  from  the  Lackawanna  region, 
and  others  to  the  nearest  harbour  upon  Lake  Erie,  Mr.  Longenecker 
finds  the  result  favourable  to  the  Shamokin  region,  whilst  he  pre- 
sumes that  the  grades  of  the  Sunbury  and  Erie  Railroad,  and  other 
advantages  which  TviH  appear  in  the  working  of  tho  road,  will  secure 
to  the  Shamokin  region  a  better  outlet  to  the  Lake  market  than  is 
enjoyed  by  any  rival  coal-fields. 

Besides  tho  railroad  from  Mount  Carmel,  another,  13  miles  in 
length,  extends  from  Treverton,  near  the  western  end  of  the  Basin, 
to  a  point  on  the  Susquehanna  River,  11  miles  below  the  town  of 
Sunbury.  This  railroad  intersects  the  other  great  works  just  men- 
tioned by  which  a  northern  or  southern  market  will  be  reached.  A 
bridge  is  nearly  completed  which  will  connect  this  railroad  with  the 
Pennsylvania  Canal  upon  the  opposite  side  of  the  Susquehanna'. 

A  railroad  will  also  be  completed  next  summer  which  will  extend 
from  Mount  Carmel  to  a  point  on  the  line  of  the  Oatawissa  Rail- 
road— a  distance  of  11  miles. 

By  this  connection  the  Shamokin  region  will  have  an  outlet  to 
New  York  City. 

The  Mine  Hill  and  Schuylkill  Haven  Railroad  is  already  extended 
to  Ashland,  22  miles  from  Schuylk  11  Haven.  It  is  believed  that 
this  road  will  shortly  be  cont  e  1  five  miles  further  to  enter  the 
Shamokin  coal-field.  Wl  e  th  s  si  all  be  done  there  will  be  an 
avenue  to  market  at  Ph  ladel]  h  i  o  er  the  Reading  Railroad, 

A  projected  improveme  t  wh  ch  s  likely  to  be  undertaken,  and 
which  will  open  a  desiiable  iven  e  ot  trade  to  tho  Shamokin  region, 
is  a  railroad  to  connect  this  coal  field  with  the  Delaware  River  at 
Delaware  City.  This  point  would  constitute  a  favourable  depot  for 
supplying  steam  vessels,  for  shipment  of  coal  to  all  ports  now  reached 
from  the  Delaware  River,  and  for  a  brisk  local  trade  upon  that 
stream.  A  reeonnoissance  of  the  ground  has  established  .the  fact 
that  such  a  road  would  possess  a  very  advantageous  descending  grade 
from  the  coal  region  to  the  river,  a  circumstance,,  the  value  of  which 
has  been  exemplified  in  the  case  of  the  Philadelphia  and  Reading 
Railroad. 


SECOND    SUBDIVISION,    OR   MAHANOY   BASIN, 

This  area  contains  a  splendid  suite  of  anthracite  beds,  nono  of 
which  have  been  yet  worked,  nor  has  there  been  made  a  railroad  for 
conveying  tho  coal  to  market;  so  that,  at  the  time  we  write,  this 
valuable  coal  basin  remains  entirely  unproductive. 

Advancing  eastward,  wo  arrive  at  the  Girardvillo  coal  works,  now 
temporarily  abandoned  for  lyant  of  the  means  of  transporting  the 
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coal,  but  where  an  enormous  development  is  exhibited.  In  structure 
and  quality,  the  anthracite  is  more  solid  and  ponderous  than  at  the 
positions  mentioned  westward ;  a  cubic  yard  weighing  one  ton  and 
four  hundred  and  sixty  pounds.     Specific  gravity  1.600. 

This  extensive  coal  property,  upwards  of  fourteen  roilea  in  length, 
was  the  munificent  gift  to  the  city  of  Philadelphia,  of  the  celebrated 
Stephen  Girard,  and  is  destined,  ere  long,  to  yield  a  splendid  addi- 
tion to  the  corporate  revenues.  Some  years  ago  it  furnished  a  con- 
siderable quantity  of  anthracite  to  Philadelphia,  but  the  businesa  has 
been  for  some  time  suspended. 

THIRD    SUBDIVISION.       BABTERN   GROUP   0?    SMALL    BASINS. 

Retaining,  for  the  sake  of  convenience,  the  topographical  arrange- 
ment heretofore  in  general  use  when  speaking  of  the  Pennsylvania 
anthracite  districts,  we  have  to  remark  that  this  is  much  more  com- 
plex in  its  physical  features  than  the  southern  region,  which  we  have 
previously  noticed.  We  shall  convey  the  best  idea  of  this  middle 
region,  by  describing  it  as  made  up  of  a  somewhat  numerous  series  of 
troughs  or  elongated  basins,  and  separated  from  each  other  by  as 
many  anticlinal  axes  or  flexures,  which  commonly  bring  up  to  the 
summits  of  the  ridges  the  underlying  red  sandstone  and  shales.  So 
frequent  are  these  undulations,  that  on  one  estate  of  eight  miles  in 
length  which  has  come  under  our  examination  on  the  eastern  portion 
of  the  region,  we  observed  six  or  seven  of  these  nearly  parallel 
basins,  whose  prevailing  direction  is  about  ten  degrees  to  the  north 
of  east.  The  general  surface  is  thickly  covered  with  diluvium,  so  as 
to  conceal  the  outcrops  of  the  coal  seams ;  but  in  general  there  is  an 
unusual  agreement  between  the  configuration  of  the  surface  and  that 
of  the  basins  themselves  :  the  coal  measures,  which  are  the  highest 
strata  in  geological  position,  occupy  the  bottoms  of  the  ravines,  while 
the  red  shales  and  sandstone,  upon  which  the  anthracite  is  imbedded, 
ascend  from  beneath  them  to  the  highest  crests  of  the  mountains. 
Thus,  therefore,  we  learn  to  regulate  our  researches  by  the  general 
rule,  and  seek  for  the  superior  rocks  in  the  lowest  positions,  or  the 
synclinal  valleys. 

Taking  these  local  basins  either  as  a  group  or  individually,  we  find 
them  much  shallower  than  occurs  iu  the  Pottsville  region.  This  fact 
was  also  inferred  by  Mr.  Logan,  from  the  frequency  with  which  the 
conglomerate  is  brought  to  the  surface.*  In  the  present  instance, 
too,  we  are  struck  with  the  circumstance  of  the  greatly  reduced 
thickness  of  the  entire  coal  series  and  subjacent  conglomerate,  as 
compared  with  the  same  rocks  in  the  southern  field ;  even  so  near  as 
Tamaqua,  eight  or  ten  miles  only  to  the  south. 

The  basins  of  which  wo  have  been  speaking,  are  separately  indi- 
cated, with  his  usual  perspicuity,  by  Prof.  H.  D.  Rogers,  in  his  third 
annual  roport.f     Details  of  these  are  doubtless  reserved  for  the  final 

1,  Vol.  Ill,,  p.  no,  18*2. 
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report  of  that  survey.  In  the  meanwhile  we  may  observe  that  thia 
country  contains  many  associations  for  the  working  of  anthracite 
deposits.  Most  of  these  companies  have  published  statistical  reports 
of  their  respective  localities,  with  maps,  analysis,  and  other  suitable 
illustrations.  Daring  the  last  five  or  sis  years  prior  to  1846,  the 
development  of  these  valuable  depositories  of  mineral  fuel  proceeded 
with  languor,  owing  to  the  financial  embarrassments  of  the  country. 
Of  late,  much  of  thia  property  has  changed  hands :  new  areas  have 
been  laid  open,  and  a  spirit  of  activity  has  again  manifested  itself 
with  the  returning  prosperity  of  the  times. 

The  section  below  represents  the  relative  position  of  the  various 
anthracite  basins  which  are  crossed  by  a  meridian  line  from  Mauch 
Chunk  mines  to  the  Wyoming  coal  valley,  a  distance  of  thirty-eight 


The  eastern  group  of  coal  basins  belong  to  various  associated  com- 
panies. Those  which  have  made  the  greatest  progress  in  mining 
coal  and  making  rail  roads,  are  the  Summit  Company,  the  Hazleton, 
the  Sugar  Loaf,  the  Beaver  Meadow,  and  the  Buck  Mountain  Com- 
panies. Their  workings  are  chiefly  limited  to  the  main  seam,  or 
rather  to  a  group  of  three^or  four  seams,  amounting  to  about  twenty- 
eight  feet,  the  coal  of  which  is  a  remarkably  pure  anthracite,  highly 
esteemed.  Our  notice  of  these  establishments  must  be  necessarily 
brief. 


The  Summit,  now  Spring  Mountain  Coal  Company's  operations 
until  lately  have  been  carried  on,  in  great  measure,  as  an  open 
quarry,  not  possessing  a  rock  roof.  The  entire  mass  is  estimated  at 
twenty-seven  feet  thickness,  in  four  beds  or  divisions,  and  from  the 
undulation  of  the  strata,  it  is  brought  up  two  or  three  times  to  the 
surface  within  the  general  area.  The  works  are  recently  carried  on 
by  means  of  a  vertical  shaft,  and  the  produce  is  as  follows : — 
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In  1846 

11,868 

1847 

32,280 

1848 

65,410 

1849 

102,699 

1860 

43,T93 

1851 

116,617 

1852 

139,627 

1853 

135,137 

The  Hazelton  minea  are  worked  by  "slopes"  and  steam-power,  on 
both  the  north  and  south  sides  of  the  basin ;  that  is  to  say,  dipping 
in  opposite  directions  to  tho  centre.  About  twenty  feet  thick  of  coal, 
in  three  seams,  arc  mined  at  this  colliery.  The  basin  contains  two 
or  three  smaller  beds,  as  at  the  Summit  mines.  The  specific  gravity 
of  the  coal  is  1.550. 

Amount  of  coal  sent  down  to  market  from  the  commencement  of 
the  colliery  in  1838  to  1844,  inclusive,  was 

271,066 

In  the  year  1845  -  -  -  70,659 

1846  -  -  -  98,150 

1847  -  -  -  105,766 

1848  -  -  -  105,169 

1849  -  -  -  92,480 

1850  -  -  -  54,236 

1851  -  -  -  113,354 

1852  -  -  -  130,628 

1853  -  -  -  124,250 

The  Sugar  Loaf  mine  takes  the  coal  of  the  north  slope  «f  the 
Hazeiton  basin,  and  from  the  same  general  bed. 

The  aggregate  in  four  years,  ending  1845,  is  85,439  tons  only. 
Circumstances  of  a  financial  character  have  interrupted  the  coal  ope- 
rations for  two  or  three  years,  but  they  are  now  on  the  point  of 
renewal  on  an  enlarged  scale. 

Tons. 

1849  ....  11,359 

1850  -            -             -             -  12,106 

1851  ,            -             -             -  36,712 

1852  ....  41,763 

1853  ....  44,914 

Beaver  Meadow  Colliery  exhibits  a  considerable  section  of  coal, 
raised  by  steam  power.  A  cubic  yard  of  this  splendid  anthracite 
weighs  one  ton  and  four  hundred  aud  sixty  pounds.  Its  analysis, 
together  with  that  of  the  other  mines  we  have  enumerated,  appear  in 
our  general  tables.     The  returns  from  the  Beaver  Meadow  mines 
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commenced  in  1837.     From  that  year  to  1842,  inclusive,  a  period  of 
six  years,  tile  aggregate  sent  to  marliet  was 


In  1844 
1846 
1846 
1847 
1848 
1849 
I860 
1851 
1852 
1853 


231,894 
70,379 
77,227 
85,648 

109,363 
85,681 
73,961 
27,671 
42,263 
46,280 
55,997 


Tile  Buek  Mmintain  contains  four  coal  seams,  the  thicltest  heing 
twenty-two  feet.     The  company  here  sent  down 

In  1843  .            -            .           -  2,844 

1844  ...            -  13,749 

1845  ....  23,914 

1846  ....  46,103 

1847  ....  60,847 

1848  ....  71,101 

1849  ....  85,819 

1850  .            -             -            .  103,937 

1851  ....  104,456 

1852  ....  104,202 

1853  ....  77,457 


Golerain. 


1850 
1851 
1862 
1863 


2,076 
39,523 
37,781 
68,012 


1849 
1860 
1861 
1852 
1858 


1862 
1863 


Qravierry  CompaTty. 


Mast  Sugar  Loaf. 


36,163 
22,493 
30,651 
48,920 
51,217 


12,666 
30,315 
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There  now  exist  facilities,  by  means  of  several  railroads,  and  by 
the  Lehigh  Navigation  on  the  east,  by  the  Schuylkill  Navigation  on 
the  south,  and  the  Pennsylvania  Canal  on  the  west,  for  transporting 
to  tidewater  an  unlimited  supply  of  mineral  fuel,  unsurpassed  in 
point  of  purity,  probably,  in  the  world.  So  late  a3  1834,  the  Coal 
Committee  reported  to  the  state  legislature  that  "  the  whole  quantity 
of  coal  mined  in  this  middle  anthracite  region,  was  estimated  at  only 
five  hundred  tons,  which  were  hauled  in  wagons  to  supply  the  neigh- 
bouring districts."  What  has  been  aceomplislied  since,  appears  from 
the  preceding  notes. 


III.  THE  KORTHEJiN  OR  WYOMING,  WILKE  S- 
BAKUE,  Aiii)  LACKAWANNA,  ANT  HilA  C  X'i'E 
REGION. 

In  the  western  half  of  this  elongated  basin,  the  coal  formation 
occupies  the  beautiful  valley  of  Wyoming ;  the  remainder  extends 
eastward  to  the  Carbondale  works,  the  coals  of  which  almost  entirely 
go  to  New  York,  and  are  of  first  rate  quality. 

In  geological  character  this  ie  but  a  repetition  of  the  first  and 
second  coal-fields  below,  although  it  has  been  less  disrupted.  Mr. 
Logan  constructed  a  transverse  section  in  1842.  Mr.  Featherston- 
baugh  bad  made  one  in  1830.  Here  are  several  coal  seams,  varying 
from  three  to  thirty-two  feet  thick ;  but  their  number  is  not  yet  fully 
ascertained.*  Near  Wilkesbarre,  the  principal  coal  mine  or  bed, 
consists  of  a  series  of  layers,  amounting  to  twenty-nine  feet  thickness ; 
of  which  only  eighteen  feet  are,  or  lately  were,  worked.  This  is 
mined  by  leaving  pillars  of  fourteen  or  sixteen  feet  square,  and  the 
coal  is  extracted  by  blasting;  commencing  with  the  upper  seams. 
There  are  several  mines  towards  the  west  from  this  position ;  some 
of  which  are  accessible  from  the  Susquehanna  riv,er.  They  are 
worked  by  means  of  open  galleries,  twenty  to  twenty-four  feet  in 
height.  These  are  generally  of  the  denomination  of  red  or  gray  ash 
coals;  those  to  the  eastward  are  commonly  of  the  white  ask  kind. 

It  was  formerly  thought  that  the  Wyoming  coals  were  inferior  in 
quality  to  those  of  the  other  districts.  This  evil  reputation  was,  in 
great  measure,  derived  from  the  impolitic  method  of  mining,  during 
ie  early  years  of  coal  operations  in  this  valley,  whereby  much 
nferior  coal  was  permitted  to  go  to  market.  Where  regard  is  had 
0  a  proper  selection  of  the  purest  seams,  or  parts  of  seams,  the  coal 
is  entitled  to  a  character  equal  perhaps  to  that  of  any  other.  In  fact, 
there  is  here,  as  in  every  part  of  the  anthracite  fields  of  Pennsylvania 
a  great  variety  of  coal,  even  in  the  same  general  seam. 

The  existence  of  this  combustible  was,  apparently,  known  much 
earlier  than  that  of  the  southern  coal-fields;  and  we  are  informed 

»  SiHimuji'B  Journal,  ISSO.    Also,  Haznrd's  RtgiEter,  Vol.  S.,  p.  S19. 
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that  it  Tvas  furnished  to  the  United  States  armory  at  Carlisle,  in 
1775  and  1776 ;  but  that  it  had  been  in  use  since  1768,  in  small 
quantities. 

Carbondftle  is  the  most  important  working  point  from  the  Laeta- 
■wanna  region,  at  its  northeast  end ;  from  whence,  in  1829,  a  railroad 
and  the  Delaware  and  Hudson  Canal  were  opened  to  convey  the  coal 
to  the  Hudson  river,  and  thence  to  New  York ;  the  amount  trans- 
ported the  first  year  being  7,000  tons. 

In  1834  and  1845,  the  capital  invested  in  this  coal  undertaking, 
was  stated  to  be  as  follows : 


1835. 
Canal  and  Railroad,  123  miles,  -     |?2,305,599 

Colliery   establishment,   canal   boats, 

lands,  &c.  -  -  -  862,501 


1845. 
2,910,558 


.3,168,100      3,156,529 

1  the  HbliJiern  Basin  or 


Laokaw 

anna  District. 

Pennsjlvania 

Sum 

Coal  Companj. 

Iota,!. 

Yenrs. 

TonH.f 

li 

By  Cnnal  ax  Bivcr. 

By  Lthigli  Koute. 

Tom. 

ro7«. 

Tm,s. 

1828 

r.ooo 

1S30 

43,000 

1532 

84,600 

1S33 

111,770 

18S4 

43,700 

1335 

90,000 

1836 

103,861 

1837 

115,387 

1838 

78,207 

78,321 

1839 

123,309 

1840 

148,470 

1841 

182,270 

32,917 

225,187 

1842 

227,805 

47,246 

274,861 

1843 

£42,000 

57,740 

299,740 

361,005 

116,018 

367,023 

1845 

269,469 

178,401 

451,830 

1848 

192,503 

616,3(38 

1347 

388,203 

289,898 

10,a4fl 

673,501 

1846 

337,271 

10,426 

685,196 

1840 

454,240 

269,030 

19,690 

732,810 

1360 

432,B39t 

111,014 

243,350 

32,163 

818,768 

472,478 

316,017 

336,000 

1,150,168 

1352 

497,839 

436,164 

319,341 

41,990 

1,285,334 

1853 

M4,209 

612,700 

442,511 

36,235 

1,476,673 

The  qnantitr  thus  far  registered, 
-    ■-  ",732,688  tons;  whieli  i 


besides 


entlyiese  Ihaii 
impossible  to 


•  Report  Rending  Enilrona,  Jannary  lOtli,  1863. 

t  PottBvUlB  Minora'  Journal,  January  14tli,  1854. 

J  Dolttwaro  and  Hudson  Canal  Companj. 

I  Reading  Railroad  Report. 

fl  PeuDsylrania  Coal  Compiiny'a  Report. 

\  Leiiigli  Company's  Reports. 


reen  1829  ni_  _  _ 
e^cported  from  the 
nt  nbich  passed  doi 
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In  1828,  there  was  but  a  solitary  house  on  the  site  of  Carbondale. 
It  contained  in  1833,  2000,  and  in  1840,  2,398  persons,  chiefly  'em- 
ployed by  the  company,  or  in  transportation,  &c. 

There  is  no  description '  of  fuel  for  the  use  of  the  Hudson  river 
steam  vessela,  in  higher  repute  than  the  Lackawanna  ooal. 

The  Coals  of  the  Lackawanna  or  Carbondale  district  are  trans- 
ported to  New  York  by  the  Delaware  and  Hudson  Canal,  108  miles; 
railroad,  18  miles ;  and  river  navigation,  91  miles.  Total,  217 
miles. 

The  coals  of  the  Wyoming  district  descend  the  Susquehanna  194 
miles,  to  tide  at  Havre ;  the  returns  are  from  the  Canal  Commis- 
sioners reports ;  distributing  coal  at  numerous  points  along  the  river. 

Passed  the  Tide  water  Canal  in  1845        -  58,131 

1846       -  67,905 

The  Lackawanna  is  considered  the  lightest  of  the  white-ash  coals 
that  come  to  market ;  the  usage  of  the  trade  formerly  assigned  thirty- 
three  bushels  to  the  ton ;  Schuylkill  thirty,  and  Lehigh  twenty-eight 
bushels.  Our  tables  of  specific  gravities  of  the  whole  series  of  Penn- 
sylvania anthracites  will,  however,  best  exemplify  this. 

Mr,  Logan,  in  a  communication  to  the  Geological  Society  of  Lon- 
don, in  1842,  states  that  he  had  taken  some  pains  to  construct  a  sec- 
tion of  the  Wyoming  basin,  at  Wilkesbarre ;  and  furnishes  the  details 
of  the  formations  there.  The  coal  beds  he,  estimates  at  14  or  15  in 
number,  with  an  aggregate  thickness  of  70  to  80  feet. 

The  Pennsylvani^i"  Coal  Company  at  Pittston  are  preparing  new 
openings,  in  addition  to  those  worked  last  season.  They  estimate 
their  productions  for  the  present  year  at  750,000  tons,  which  is  afl 
increase  of  237,000  tons  on  their  last  season's  business.    1854. 

We  beg  leave  to  make  a  few  brief  extracts  from  the  able  Report 
of  Prof.  H.  D,  Rogers,  on  "  The  Geological  and  Mining  Resources 
■  of  the  Lackawana  Basin,  which  includes  the  lands  of  the  Delaware, 
Lackawanna  and  Western  Rail-road  Company,"  1854;  referring  the 
reader  to  the  Report,  for  more  extensive  information. 

"  It  is  impossible  to  estimate  with  precision,  until  researches  now 
in  progress  are  completed,  the  total  thickness  of  the  coal  measures 
in  the  deepest  parts  of  the  Wyoming  and  Lackawanna  basin,  nor  to 
count  with  accuracy  the  number  of  the  available  beds  of  coal  in  those 
localities.  For  my  present  purpose,  that  of  a  general  sketch  of  the 
geology  and  vast  mining  resources  of  this  valley,  it  will  be  sufScicnt 
to  state  here,  that  exact  measurement  has  already  disclosed,  in  the 
vicinity  of  Wilkesbarre,  the  widest  and  apparently  the  deepest  por- 
tion of  the  coal-field,  the  existence  of  from  1000  to  1,200  or  more 
feet  of  coal-bearing  strata,  and  the  presence  within  these  of  sixteen 
or  eighteen  separate  beds  of  coal;  two  or  three  of  them  being  com- 
pound seams  of  great  size,  and  about  ten  or  more  of  the  whole  series 
being  permanently  of  ample  dimensions  for  profitable  mining.  This 
depth  of  the  coal  measures,  and  the  number  of  the  contained  coal 
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seams  grow  less,  of  course,  from  the  centre  of  the  hasin  towards  ita 
two  margins,  and  also  towards  its  two  contracting  extremities. 

"  On  the  iScranton  Anthracites. — In  the  immediate  neighbourhood 
of  Soranton,  a  portion  of  the  Coal  Basin,  ■where  the  coal  measures 
are  unusually  well  developed  by  natural  features  in  the  topography, 
and  through  the  researches  directed  by  the  companies,  the  coal 
rocks,  counting  frovn  the  upper  surface  of  the  Serai  or  lower  conglo- 
merate to  the  highest  sandstones  of  the  plateau  south-west  of  Hyde 
Park  Village,  disclose,  upon  careful  measurements,  an  aggregate 
thickness  of  about  seven  hundred  feet ;  and  in  this  depth  of  strata 
the  whole  number  of  coals,  Targe  and  email,  amounts  to  no  less  than 
twelve,  not  estimating  as  separate  seams  any  layers  which  might  he 
regarded  as  subdivisions  of  compound  beds.  The  assembled  thick- 
ness of  these  twelve  plates  of  anthracite  is  not  less  than  seventy-four 
feet,  taking  for  some  their  mean,  for  others  their  minimum,  dimen- 
sions ;  and  the  thickness  available  for  market,  under  jadicioua  min- 
ing, I  would  estimate  at  thirty-nine  or  forty  feet.  These  aggregates, 
arrived  at  through  careful  personal  observation  and  maoy  patient 
measurements,  exhibit  certainly  an  unusual  amount  of  coal  in  so 
modertute  a  depth  of  strata,  being  nearly  eleven  feet  of  the  former 
to^eaoh  one  hundred  feet  of  the  latter;  or  of  good  saleable  coal,  the 
high  proportion  of  six  feet  to  every  one  hundred  feet  of  rock. 

"The  proportion  of  solid  carbon, — the  amount  of  which  in  coals, 
from  the  best  practical  researches  on  fuel,  must  be  accepted  as  very 
nearly  the  measure  of  their  absolute  heating  strength, — is,  in  the  in- 
stance of  these  Scranton  anthracites,  about  eighty-seven  to  eighty- 
eight  per  cent,  of  the  whole  mass,  a  ratio  only  about  two  per  cent, 
less  than  distinguishes  the  dryest  pr  least  gaseous  varieties  in  the 
Lehigh  coal  fields,  while,  the  difference  is  amply  compensated  for  in 
the  gain  of  this  amount  of  ignitible,  inflammable  gases— hydrogen 
and  carhuretted  hydrogen, — which  serve  materially  to  increase  the 
promptness  of  kindling,  and  rapidity  of  burning,  or  the  total  amount 
of  heat  evolved  in  a  given  time. 

"  With  a  view  to  exhibit  more  distinctly  the  excellences  of  the  class 
of  free-burning  white-ash  anthracites,  such  as  those  I  have  above 
described,  I  will  conclude  this  essay,  with  a  condensed  survey  of  the 
principal  qualities  essential  to  a  good  fuel  for  producing  steam,  or  for 
domestic  uses: — 

"  1.  It  should  possess,  great  actual  heating  power. 

"  2,  As  far  as  consistent  with  the  foregoing,  it  should  kindle 
quickly,  and  burn  fast,  generating  the  largest  amount  of  heat  in  the 
shortest  time. 

"  3.  Its  earthy  matter  should  he  small  in  quantity,  and  difficult  to 
fuse ;  it  will  thus  make  little  clinker,  demand  but  little  raking  of  its 
fires,  and  undergo  but  little  waste  in  consequence. 

"  4.  It  should  contain  but  little  sulphur, 

"  5.  The  volatile  ingredients  of  the  coal  should  be  free  inflamma- 
ble gases,  not  bituminous  matters  forming  smoke ;  and  they  ought  to 
he  barely  abundant  enough  to  assist  rapidity  of  combustion,  as  the 
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larger  the  proportion  of  fixed  carbon,  the  greater  seema  the  heating 
power, 

"  6.  They  should  not  be  too  tender  on  the  fire,  nor  yet  too  refrac- 
tory; a  certain  tendency  to  fall  to  pieces  spontancoualy  while  burn- 
ing, but  not  an  over  amount  of  this,  ia  a  great  desidoratum,  as  it 
confers  activity  and  steadiness  of  combustion ;  too  much  of  it  im- 
pedes combustion  by  increasing  the  friction  of  the  air  passing  through 
the  fire. 

"T.  The  lower  the  temperature  at  which  an  anthracite  will  kindSe 
and  maintain  itself  burning,  the-more  manageable,  moro  active,  and 
more  economical  will  it  prove. 

"  8.  The  better  a  coal  unites  the  tenacity  necessary  for  economical 
transportation,  with  this  medium  amount  of  frangibility  on  the  fire, 
the  larger  the  effective  result  of  a  given  quantity,  from  the  time  it 
leaves  the  min^e. 

"9.  And  the  greater  the  aggregate  of  positive  heating  power, 
rapidity  of  combustion,  and  compactness  of  stowage  compatibly 
assembled  in  a  coal,  the  nearer  does  it  approach  the  ideal  standard 
of  a  perfect  fuel." 

The  preparations  for  sending  coal  to  market  from  the  northern 
and  central  regions  of  Pennaylvania,  are  going  forward  vigorously. 
From  the  New  Jersey  Central  Rail-road  Report  for  1854,  we  obtain 
the  following  information  relative  to  the  connecting  lines  of  rail-road 
now  in  the  course  of  construction.  "  The  Lehigh  Valley  Road,  from 
Easton  to  Mauch  Chunk  and  the  Lehigh  coal-fields,  is  expected  to  be 
completed  during  the  year.  A  connection  with  Pittsburg  and  Ohio, 
over  the  Pennsylvania  Central  Rail-road,  has  been  advanced  by  the 
completion  of  the  Dauphin  road  from  Harrisbnrg  to  Port  Clinton, 
leaving  only  33  miles  from  that  place  to  finish  a  junction  with  the 
Lehigh  Valley  road  at  AUentown. 

"The  Warren  Rail-road,  diverging  to  the  north-west  from  Hamp- 
ton Summit,  to  connect  with  the  Delaware,  Lackawanna  and  Western 
Road,  is  now  under  contract,  and  the  construction  actually  com- 
menced. The  two  tunnels  at  Vass  Uap  and  Van  Ness  Gap,  will  be 
tho  heaviest  works, — the  whole  is  expected  to  be  out  of  the  way  and 
the  road  opened  in  June  of  nest  year.  The  construction  of  the 
southern  division  of  the  Delaware,  Lackawanna  and  Western  Rail- 
road from  the  Delaware  river, — where  it  intersects  the  Warren  road, 
— to  Scrauton,  where  the  northern  and  finished  division  of  the  road 
terminates,  has  been  some  time  in  progress,  and  is  far  advanced.  It 
will  be  finished  simultaneously  with  the  Warren  road.  Before  these 
.  two  latter  works  are  completed,  it  is  expected  that  the  Oswego,  Syra- 
cuse and  Binghampton  road  will  be  in  operation  from  Oswego  to  the 
Erie  Rail-road,  aijd  the  business  of  Lake  Ontario  be  brought  over 
that  new  avenue,  ready  on  the  completion  of  the  Lackawanna  and 
Warren  roads,  and  the  laying  of  a  third  rail  on  the  Central  road,  to 
become  a  new  and  important  element  of  traffic  to  the  latter." 
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IV.  BROAD  TOP  MOUNTAIN— SEMI-BITUMI- 
NOUS COAL-FIELD  IN  EEDFOUD  AND 
HUNTINGDON    COUNTIES. 

The  area  of  thia  small  detached  coal-field  we  have  not  aeen  an- 
nounced.    Our  own  calculation  ia  about  forty  square  miles. 

Of  how  many  coal  seams  this  basin  is  made  up,  we  have  not  ascer- 
tained, beyond  the  six  or  seven  that  we  have  examined.  They  vary 
in  thickness  from  three  to  eight  feet.  An  article  in  the  Transactions 
of  the  Geological  Society  of  Pennsylvania,  by  the  present  writer,  in 
1835,  furnishes,  in  conjunction  with  the  Section,  PI.  VII-,  a  view  of 
the  principal  geological  features  of  this  coal-field.  The  analysis,  in 
the  same  paper,  furnished  by  Mr.  T.  G.  Clemson,  shows  not  more 
than  17  per  cent,  of  volatile  matter,  and  70  per  cent,  of  carbon. 

Aa  analysis  from  coal  of  this  region,  in  the  State  report,  shows 
only  11  per  cent,  and  84  per  cent,  of  carbon ;  while  a  third  exam- 
iner, Johnson,  finds  16  per  cent,  of  the  one  and  77^  per  cent,  of  the 
other. 

The  requirements  of  the  neighbouring  iron  worts,  &o.,  occasion 
but  a  small  amount  to  be  annually  mined;  while  the  insulated  posi- 
tion of  the  coal-field,  in  the  absence  of  a  canal  or  railroad,  prevents 
a  coal  business  of  consequence  being  done  here  to  advantage.  There 
are  no  returns  on  record  of  the  quantity  produced  in  this  small  region, 
for  the  reason  assigned.  The  peculiar  character  of  this  coal,  which 
greatly  resembles  the  Stony  Creek  coal,  although  from  its  remote 
position  it  will  for  many  years  remain  in  reserve,  must  always  confer 
a  high  value  upon  it  for  furnace,  foundry,  and  steam  purposes.*  The 
mountain,  in  which  these  coal  seams  occur,  "  is  a  broad  irregular 
plateau,  having  several  spurs,  running  out  towards  the  bounding 
valleys,  "t 

1853.  According  to  a  recent  report  upon  the  Huntingdon  and  Broad 
Top  Hailroad  and  Coal  Company,  by  Messrs.  W.  I".  Roberts  and  Honry 
K.  Strong,  the  Broad  Top  coal-field  has  an  extent  of  eighty  square 
miles.  The  measures  are  generally  horizontal,  or  nearly  so,  and 
undisturbed.     See  Report. 

1853.  The  company  are  constructing  a  railroad  from  Huntingdon 
to  Hopewell,  and  will  probably  extend  it  to  Bedford,  making  the 
whole  distance  from  Huntingdon  to  Bedford  fifty  miles.     See  Report. 

We  are  aware  that,  by  geologists,  the  foregoing  details  of  the 
Pennsylvania  anthracite  regions  may  be  thought  somewhat  too  statis- 
tical. Yet  if  geology  be  estimated  with  relation  to  its  practical  use- 
fulness, and  its  economical  sense  ;  if  it  be  viewed  in  its  tendency  to 
benefit  the  community;  to  designate  new  channels  for  productive 
industry ;  and, — especially  as  regards  the  New  World, — to  almost 
boundless  sources  of  remuneration,  we  need  not  terminate  this  por- 
tion of  our  subject  with  an  apology  for  the  abundance  of  that  kind 

*  On  certain  coal  beds  near  Broad  Top  Mountain,  doaoribed  under  the  denomination  of 
"BitummouBAnl]iraoit8."—I{.C.T.  in  Trans,  Geolog.  Boo.  of  Penns.,  p.  I?6,  1836. 
f  Qeogrsph;  of  FennEjlTauia,  p.  164. 
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of  information.  It  wonld  be  difficalt,  indeed,  to  select  a  finer  field, 
wherein  to  demonstrate  the  practical  and  useful  applications  of  the 
science,  than  the  country  from  whence  we  write. 

MtODUCTION   OF  PEHHSTLVANIA  AHTHBAOITB. 


'■si 

■a." 

■n" 

Periodical  aggregates  and  increase. 

a  a 

li 

"g!s- 

|: 

t 

l-l 

ill 

li 

H 

& 

^«s. 

gsS 

1^ 

r™,. 

Tons. 

To™. 

Vesieh. 

In  ibis  year  there  were  raiaed  at  Maach 

1820 

Ohnnk,  in  the  Lehigh  region,  wiieh  «on- 
tinued  tha  onlj  sooroB  o!  Eupply  for  five 

The  flrat  rolnnia  from  the  ScbujIfciU  coal ' 

366 

365 

24,117 

877 

■   di8tiiol,andTiMeh,wJUi-Maueli  Chunk, 

formed  the  two  Bources  for  four  jobtb, 
( First  returns  from  the  Lacltawanna  dis- 

34,898 

53,935 

29,421 

1,1 95 

I32B 

Itrict,  which,  added  to  the  former,  pio- 
^duoed  in  the  three  cool  regions,  during 
(fire  years. 

112,083 

355,015 

27,494 

2,210 

(  The  Swatara  diairiot  opened,  forming  the 
1  fourth  for  three  jeara, 

A  fifth  region,  the  Bearer  Meadow,  came 

into  operation, 

383,64T 

1,941,736 

46,663 

2,686 

1837 

881,026 

4,181,548 

58,237 

7,776 

fAnother  oolliery,'the  Hazlelon,  in   theS 

1838 

with  the  fivs  others,  sent  to  market,           I 
f  The  Shamokin  andthe  Sugar  Loaf  mines. 

739,293 

4,870,841 

60,161 

10^60 

J  now  eonlribnted  to  the  supply,  altogether 

819,327 

5,690,168 

63,790 

11,188 

1840 

(furnishing 
The  Wyoming,  or  Wilkesbarre  diaWiot, 

865,414 

6,655,582 

67,045 

9,706 

now  first  appears  in  the  retums,  32,91? 

1B41 

tone.     To  this  may  be  added  the  iimonnt 
mined,  during  Bevaral  preceding  jears, 
hy  th  e  Ljkens  Valley  Company,  estimated 
at  60,000  tons. 

1,108,898 

7,807,398 

71,586 

11,738 

1842 

Genaral  produotJon  this  year. 

l,UlS,fl01 

8,715,399 

100,641 

10,467 

1843 

f  IncludoB  the  first  returns  from  the  Buck  ] 
1  MeimtAin                                                         1 

1,263,639 

9,978,939 

104,840 

7,659 

18*4 

^Gen^^p'roduotion,                                      ^ 

1,631,669 

11,610,607 

114,894 

8,016 

1846 

General  production,  including  many  new  1 

oolliarias, 

General  produetion  oompriees    a  great 

2,023,052 

13,633,659 

11.476 

1846 

number  of  mines,  opened  within  a  few 
[  years,  particularly  in  SohnylliHl  Co,, 

2,343,932 

15,977,661 

14,971 

184? 

GBneral    prodnclion,  business    inerease 
638,817  Ions, 

2,982,309 

18,959,960 

18,069 

1848 

3,089,338-[ 

24,483 

184» 

3,242,866 

25,123,781 

±183,087 

25,169 

1860 

3,366,894 

28.456.420 

206.497 

27,555 

185 

4,429,458                           222,428 

27,060 

4,993,471    37,872,538      229,443 

.31,394 

135 

5,195,151    18,060,491      252,451 

29,456 

In  the  foregoing  aummary  are  exhibited  the  periodical  yearly  pro- 
t  Reading  Eailroad  Report. 


*  Ending  June  SOth. 

t  Report  of  tha  Philadelphin  Board  of  Trade 
26 
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duction  of  anthracite,  and  the  aggregate  amount  of  tons  sent  to  mar- 
ket by  various  avenues,  at  the  corresponding  periods.  Of  the  home 
consumption  for  domestic  use,  for  manufactories,  blast-furnaces, 
forges,  rolling-mills,  and  the  coal  which  is  conveyed  by  other  routes 
from  the  mining  districts  than  the  railroads  and  canals,  we  possess 
no  returns  or  direct  means  of  judging. 

As  the  best  illustration  of  the  rapid  progress  of  the  coal  trade,  and 
of  its  influence  on  the  domestic  commerce  of  Philadelphia,  since  the 
opening  of  the  mines,  we  annex  to  our  table,  in  the  fifth  column,  a 
statement  of  the  enrolled  and  licensed  tonnage  of  Philadelphia,  and 
in  the  sixth  column,  the  coastwise  arrivals  at  the  same  port,  and  in 
in  ding  years. 


There  are  various  tables  in  circulation,  but  none  are  complete  in 
all  the  details.  In  compiling  the  foregoing  statement,  we  have  ad- 
hered to  the  official  returns  of  the  various  companies  as  far  as  pos- 
sible, assisted  by  the  annual  summary  published  in  the  Pottsville 
Miners'  Journal,  and  the  Philadelphia  Commercial  List. 


PHILADELPHIA,   RBADINa  AND   POTTSVILLE   RAILROAD, 
'EoT  the  Transportation  of  Anthracite. 

The  increasing  demand  for  the  anthracite  of  Pennsylvania,  the 
rapid  introduction  of  this  combustible  into  most  of  the  Atlantic 
states,  and  the  cities  of  the  seaboard,  for  domestic  purposes  as  an 
economical,  substitute  for  wood,  and  its  enlarging  consumption  in 
manufacturing  establishments,  and  almost  every  where,  where  steam 
was  the  moving  power,  accelerated,  at  a  corresponding  rate,  the  re- 
quirements of  the  owners  and  uses  of  the  collieries  for  adequate 
facilities  of  transportation. 

The  project  of  a  continuous  railroad  from  the  mines  of  Schuylkill 
county  to  the  river  Delaware,  the  nearest  point  of  shipment  at  Phi- 
ladelphia, first  received  the  legislative  sanction  in  1833,  and  in  1835, 
the  arrangements  having  been  organized,  the  work  was  commenced. 

On  the  16th  of  July,  1838,  the  railroad  between  Reading  and 
NorHstown,  uniting  there  with  the  Philadelphia  and  Norristown  rail- 
road, altogether  a  distance  of  fifty-four  miles,  waa  opened  for  the 
conveyance  of  passengers.  In  December,  1839,  the  line  of  railroad 
between' Philadelphia  and  Reading  was  opened  for  transportation. 
Subsequently,'the  works  were  extended  at  its  southern  extremity  to 
its  terminus  at  Richmond,  on  the  Delaware,  near  Philadelphia,  and 
northward  to  Port  Carbon,  near  Pottsville,  On  the  first  day  of 
January,  1842,  the  first  locomotive  and  train  passed  over  the  whole 
line,  between  Pottsville  and  Philadelphia,  a  distance  of  ninety-three 
miles. 

The  following  statement  exhibits  the  amount  or  quantity  of  coals 
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conveyed  on  this  railroad,  and  the  receipts  for  transportation  of  the 
same,  from  the  commencement,  in  1841,  for  the  yeara  ending  No- 
vember 30th,  annually,  compiled  from  the  annual  reports  of  the 
Company. 


TeuB. 

Tuns  of  2,210  pounds 
of  coal  only. 

Freight  and  toll  for 
ooal. 

Freiglit  and 
toll  per  ton. 

Miizimnm. 

I>i?llm-s. 

A^rag.. 

1842 

49,152 

1843 

2I8,ni 

318,840 

421,968 

4*8,508 

1S4B 

814,279 

830,939 

1846 

1,183,268 

1,600,66!- 

1847 

1,360,631 

198,664 

1  26 

1849 

1 

148,900 

I  60 

1851 

1,605,084 

2 

118,870 

1852 

1,650,912 

150,677 

1853 

1,682,248 

3 

264,694 

112* 

From  the  same  official  reports  we  perceive  that  the  amount  of 
running  machinery,  in  employment  in  each  year,  on  this  railroad, 
■was  as  follows : 


Maohinea,  Care,  &c. 

3 

-j5 

i 

i 

1 

i 

g 

i 

g 

1 

i 

31 

47 

54 

n 

77 

'S4 

86 

92 

■89 

11)3 

103 

4571- 

4791! 

Freight  Care,          .... 

'^65 

•m 

4M', 

50? 

408 

46; 

551 

651 

662 

684 

Fasaengar  and  Eaggage  Cars, 

in 

•/I 

li 

T. 

•/,f 

31 

Sstra  Cafs  for  wood  tenders,  Ao.  . 

4< 

H, 

n 

■f 

•?A 

■^f 

25 

Portable  Staiim  Engines,    . 

Carts  and  Wmoob, 

23 

?:■ 

27 

3K 

SnowPloneW       .... 

7 

7 

' 

number  of  miles  travelled,  are  thus: 

Tears. 

Nnmborofpaaseugers. 

Miles  trareUed. 

Reoeipts. 

SoUari. 

1343 

66,554 

2,457,439 

71,895 

66,503 

92,362 

63,719 

3,049,422 

03,411 

1846 

88,641 

4,15*,214 

41,749 

1847 

97,463 

4,560,260 

56,201 

1643 

106,720 

5,106,698 

74,958 

95,577 

4,516,968 

55,908 

1350 

92,726 

43,378 

I85I 

127,590 

5,298,573 

62,433 

1852 

155,164 

6,401,406 

68,430 

1353 

211,819 

8,524,527 

226,763 
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The  total  length  of  lateral  railroads  connecting  with  the  Reading 
railroad,  under  other  charters  and  corporations,  bat  all  contrihuting 
to  its  business,  using  its  cars,  and  returning  them  loaded  with  coal, 
was  about  ninety-five  miles,  in  1846.* 

According  to  the  annual  general  account  of  the  company  for  the 
year  ending  30th  November,  1846,  the  total  cost  of  the  railroad, 
locomotives,  cars,  real  estate,  depots,  and  materials,  is  ^11,589,696. 
In  November  1853,  $17,905,018. 

During  the^  year  1846,  there  were  cleared  from  Port  Richmond, 
the  shipping  depot  of  this  company,  on  the  Delaware :. 

Number. 

7,485  vessels,  carrying  892,464  tonaf  of  Schuylkill  coal. 
Also         1,468  "  181,792         "      Lehigh  coal. 


Total '      8,953  1,074,256 

In  1847,  11,439  from  Port  Richmond. 

Arrwah  of  Vessels  at  Richmond. 


1849 

4,497 

1850 

7,649t 

1,076,344  tans. 

1851 

8,623 

1,211,605 

1852 

9,047 

1,226,649 

1863 

7,384§ 

1,088,167 

SCHUYLKILL  NAVIGATION, 

For  the  transportation  of  Anthracite — length  one  hundred  and  eight 
and  a  quarter  miles,  lockage  six  hundred  and  twenty  feet. 

This  canal,  which  was  commenced  some  years  before  the  import- 
ance of  the  Pottsville  coal-field  was  known,  or  even  suspected,  afi'ords, 
through  the  annual  reports  of  its  directors,  an  unerring  criterion  of 
the  rapid  advancement  of  the  coal  trade. 

»  Minere'  Journid,  January  23d,  1847. 

f  PhilaSelphia  Commercinl  List,  January  16th,  184J. 

X  PottsTJUe  Miners'  Journal. 

I  Nortli  Amerioaa. 
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Ifeii'  of  the  mmual  mum5ec  of  tons  of  Anikradle,  ihe  amount  of  toll,  recemd 
thereon,  a/nd  the  avetage  sates  of  toll  jjer  ioit  on  the  SeTcuylkiU  Niwigation, 
fiom,  me  (omiwenfiB^ni  of  its  coal  trade  in  1825;  coru^iled  from  ihe  com- 
panys  amaial  reports 


Years 

Ton'J 

Toll 

Arerage 
pec  tOD. 

y«„. 

Tons. 

Toll. 

Avarngs 
puc  ton. 

Ik  liars 

Hallars. 

Dallam. 

VolU^rs. 

1&25 

e5on 

1    00 

1  49 

1842 

491,602 

236,544 

0  50 

l'?2S 

4I2h4 

48  201 

0  97 

1843 

447,068 

214,451 

0  53 

1830 

&9B84 

8T1B2 

398,887 

123,259 

0  43 

1B32 

209  2ri 

IBD  184 

0  96 

1845 

263,587 

79,800 

1834 

22S  6»a 

201  490 

0  90 

1846 

3,437 

1,757 

0  S3 

319  608 

310  4!6 

0  91 

1847 

222,893 

122,406 

0  66 

1836 

43'  045 

391  4"2 

184S 

486,602 

173,479 

0  41 

18W 

621  152 

484  799 

0  92 

1849 

489,208 

881,965 

1S38 

433  STS 

33S  024 

1860 

288,030* 

190,650 

1839 

442  608 

381 198 

1851 

579,166 

218,660 

452  291 

31'  400 

0  83 

1B52 

800,038 

416,954 

1841 

j84  692 

482  460 

0  82 

I853t 

888,695 

682,654 

M.  Chevalier  correctly  remarka,  that  the  value  of  this  anthracite 
region  [gisementj  has  literally  become  immense;  and  its  workings 
[exploitation]  have  accomplished  a  revolution  in  the  domestic  economy 
of  the  Atlantic  states.J  This  canal  was  commenced  in  1817,  but  it 
was  not  until  1825  that  anthracite  commenced  to  form  the  principal 
part  of  its  tonnage. 

In  1838,  the  number  of  canal  boats  used  on  the  Schuylkill  Naviga- 
tion, was  580. 

In  1843,  the  number  of  loaded  canal  boats  which  passed  down  the 
Schuylkill  Navigation,  was  ae  follows : — 

Covered  boats,  adapted  to  the  direct  trade  from  Pottsville  to  New 
York,  averaging  sixty  tons,      ,        -  ■  -  -  278 

Open  canal  boats,  for  coal,  .  -  .  .  434 

Lime  boats,  and  miscellaneous,    -  -  -  -  58 

770 


Registered,  as  passing  the  Fairmounfc  locks, 

Additional  boats  of  120  to  160  tons  each,  built  in  1848, 
Scow  boats,  75  tons,        .  .  -  -  - 

Coa!  cars,  -  -         _    - 

Oars  and  trucks  for  merchandise, 
1848. — Total  number  of  boat  loads, 
Tonnage  descended, 
Average  loads  each, 
Maximum  loads,  -  -    , 

1850. — Coal  boats  of  the  company  125  tons  each,  or  351 
boats  of  150  tons  each,  .... 


65 
21 


105 
178 


■fi  by  fr 


t  Coal  delivered  at  way  pointa  short  of  Philadelphia,  15! 
J  Histoite  et  doBctiption  dee  Voles  de  covnmunieatiou  au; 


]s-Uiiis,  pat  M.  CheTnlier, 
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1852. — New  coal  boats  of  the  company,  56,        -      tons,  160 

1853.—  "  "  16,        -        "  125 

The  usual  boating  season  is  thirty-five  weeks,  annually. 

The  tonnage  has  been  annually  advancing,  from  32,000  tons  in 
1826,  to  340,000  tons  in  1845 ;  1852,  800,038.  The  charges  on  the 
transportation  of  coal  have  been  reduced  during  this  period. 

In  1826  the  tolls  received  amounted  to  somewhat  less  than  IJ  cent 
per  mile. 

In  1848  the  whole  charge,  including  freight  and  toll,  leas  than  IJ 
cent,  per  mile. 

In  1845  the  whole  charge,  including  {toll  ^  of  1  cent)  less  than  1 
cent  per  mile. 

The  actual  toll  received  each  year  from  1825  to  1852,  is  shown  in 
the  preceding  table. 

In  the  latter  year,  the  universal  voice  of  those  concerned  in  the 
coal  business,  and  of  the  great  body  of  residents  and  proprietors  of 
manufactories  along  the  line,  having  for  some  time  called  for  further 
improvements  of  the  navigation,  the  stockholders  resolved  to  enlarge 
the  TTorks,  so  as  to  pass  boats  of  three  times  the  former  tonnage. 
Accordingly,  the  whole  of  the  season  of  1846  was  devoted  to  this 
undertaking,  and  the  navigation  was  necessarily  suspended  during 
that  year. 

Four  thousand  men  were  employed  on  these  works,  and  it  Vaa  with 
great  difficulty  that  an  adequate  supply  of  mechanics  could  be  raised 
to  carry  on  the  work  with  a-  rapidity  commensurate  with  the  wishes 
of  the  directors. 

Amidst  many  difficulties  and  embarrassments,  caused  by  repeated 
freshets  and  the  destruction  of  half  completed  works,  the  great  object 
was  accomplished  at  the  close  of  1846,  in  a  satisfactory  style,  and 
with  a  rapidity  which  admits  of  no  parallel  in  the  history  of  the  in- 
ternal improvements  of  this  country.  The  report  of  the  president 
and  managers  of  the  company,  4th  January,  1847,  details  all  these 
circumstances,  and  the  final  result. 

The  capacity  of  the  present  navigation,  is  therein  stated  as  being 
nine  times  as  great  as  the  canal  when  originally  opened  to  the  trade. 
It  now  averages  more  than  seventy  feet  in  width,  and  six  feet  deep. 
It  is  adapted  for  boats  of  one  hundred  and  eighty  tons  burthen,  and 
will  be  adequate  to  the  convenient  transit  of  a  million  and  a  half  of 
tons. 

The  aggregate  investment  of  the  company  on  the  Ist  January, 
1847,  including  i^l  liabilities,  as  well  for  the  construction  of  the  work 
as  for  boats  and  cars,  &c.,  amounted  to  $5,785,667. 

Besides  the  canal  boats  specified  above,  the  company  possess  three 
hundred  cars,  to  run  upon  the  lateral  rftilroads. 
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Anthracite   Coal  Tonnage  for  the  year   1853,   on   the    Schuylkill 
Navigation. 
The  following  distribution  has  been  made : — 

Total  tons,  -----  888,695 

Delivered  at  points  between  Mount  Oarbon 

and  Philadelphia,  -  -      tona,  155,750 

Carried  by  way  of  Delaware  and  Raritan 

Canal,  to  New  York  and  its  vicinity,    -  474,105 

Shipped  Coastwise  in  sailing  vessels  from  the 

Schuylkill,       -  -  .  .  85,000 

Delivered  at  various  points  on  the  Delaware 

river , and  bay,  -  -  -  22,800 

Delivered  in  the  city  of  Philatlelphia  and 

vicinity,  for  families,  manufactories,  &e.  ,  151,040 

Total  tons,      -  -  -  888,695 

The  state  of  the  affairs  of  the  Schuylkill  Navigation  Company  on 
the  23rd  December,  1853,  was 

Assets, ?265,426  45 

Doubtful  debts,    .  -  -  -  16,366  53 

The  amount  for  the  cost  of  the  works, 
docks  and  landing,  and  real  estate  of 
the  company,  and  all  expenses  for 
repairs,  and  discount  and  interest  on 
loans  and  losses  beyond  the  net  in- 
come, -  -  -  -     ■      -    10,292,427  20 


Total, 


This  statement  does  not,  include  the  boat  and 
amounts  to  §236,837  85.* 


$10,574,220  18 

loan  trust,  which 


Quantity  of  ScMylMl  Coal  annuoUy  sold  in  Philadelphia  for  home  comump- 
tion,  which  descended  hy  the  Schuylkill  Navigation. 

Tears. 

Tona. 

Yeara. 

Tone. 

DeliTered  at  PhUaaelptia. 

18SB 
1837 

1840 

98,707 
100,694 
90,000 

1813 

1847 
1853 

89,000 
88,000 
07,600 
229,610 
151,040 

The  registration  of  the  consumption  in  Philadelphia,  appears  to 
have  been  discontinued.  The  quantity  which  was  received  by  Phila- 
delphia in  the  year  1847,  by  railroad,  w-as  203,540  tons, 

•  Sohnjlkill  Nayigaiion  Report. 
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Freights  of  Sekuylkill  Goal  annually  from.  PoUsviUe  in  the  month  of  October, 
in  each  year,  per  ion. 


i«i 

i,«. 

1S4B. 

1847. 

Dollars. 

Dollars. 

Dollara. 

DoUnrt. 

To  PUladelptia  hy  Canal,       . 

0  85 

1  00 

2  00 

■EteXght  and  toU 

To  Philadelphia  by  Eailioad, 

1  25 

1  40 

from  PotCBVille 

To  Kithmond,  ,            .          -  . 

1  60 

2  00 

To  New  York,  . 

2  26 

2  70 

To  New  York,  . 

1  00 

1  10 

1  00 

1  30 

To  Albany  and  Troy,  . 

1  60 

1  50 

lis 

FreiglitB  from  ths 

To  Hartford,  Coan.       . 

t  65 

I  65 

depot  at  Rioh 

To  Salem, 

3  STi 

mond    on  thB 

To  Boston, 

2  50 

Deluff»re 

To  Fill  Kivar  and  Providence, 
To  Paltimore,    . 
To  Waahington, 

1  35 

1  40 

1  30  ■ 

80 

1  80 

Rates  of  Toll  and  Transportation  hy  Railroad  to  July  1st,  1854. 

From  Mount  Carbon  to  Richmond, 

"     Schujlkill  Haven,     -  -  i-  . 

"     Port  Clinton,  .  ,  .  . 

*'    Mount  Carbon  to  Philadelphia, 
"     Schuylkill  Haven,    -  -  -  - 

"     Port  Clinton,  .... 

Hates  of  Toll  ly  Canal  to  July  1st. 

From  Port  Carbon  to  Philadelphia, 

"     Mount  Carbon,  .  .  -  . 

"     Schuylkill  Haven,     ... 

"     Port  Clinton,  .... 

1854.— The  freights  by  canal  fixed  by  the  boatmen,  $1  80  to  New 
York,  80  cents  to  Philadelphia  from  Pottsville  and  Port  Carbon,  and 
five  cents  less  from  Schuylkill  Haven. 

On  t!ie  enlargement  of  the  Schuylkill  Navigation,  in  1846,  it  was 
estimated  by  the  directors  that  the  actual  cost  of  freight  from  Potts- 
ville to  New  York,  with  an  adequate  supply  of  large  boats,  would  be 
about  f  1  35  per  ton".  The  freight  in  August,  1847,  ■was,  however, 
$2  00  to  Richmond  only. 

The  direct  exportation  of  coal  from  the  Schuylkill  region,  which 
descended  the  Schuylkill  Navigation  and  the  Delaware  and  Raritan 
Canal,  to  New  York.* 


1  65 
1  45 
1  60 
1  65 
1  35 

too  70 
00  69 
00  67 
00  56 

Teaifl. 

1839 

27,000 

1840 

64,388 

1841         - 

1,854 

-        78,296 

1842         - 

3,243 

•  Annual  Eoporla. 

-      126,664 
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1843 
1844 
1845 
1846 
1863 
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Loailed  Canal  Boata. 

2,045 


-  Navjg.  S118] 


119,972 
111,521 
116,610 

474,105 


1852.  Freight  and  toUa  of  the  Schuylkill  coal  to  tide-water  at 
Richmond  have  averaged  the  past  year  aboat  thirty  cents  per  ton 
more  than  by  the  latter  to  the  wharves  on  Schuylkill.  Freight  per 
railway,  $1  50  to  $1  80 ;  its  cost  at  tide-water  from  $2  75  to  $3  30. 

We  have  seen  a  statement,  purporting  to  exhibit  the  importance  to 
Pennsylvania  of  the  trade  in  anthracite :  ttat  in  the  year  1845,  in- 
dependent of  the  quantity  consumed  in  the  State,  there  wero  shipped 
to  other  states,  as  much  coal  as  amounted  at  the  average  value 
[14  00  per  ton,]  at  Ijhe  place  of  shipment,  to  the  sum  of  |5,000,000.* 
In  1847,  the  value  of  the  anthracite  shipped  at  tide-water  for  other 
states,  was  not  less  than  $10,000,000. 


COMPARATIVE  VALUE  OF  THE  ANTHRACITE  OE  PBUNSTLVAHIA. 

With  the  exception  of  iron,  in  the  mining  and  manufacture  of 
which,  according  to  the  census  returns  of  1841,  more  than -twenty 
millions  of  capital  were  employed  in  the  United  States,™ nearly 
eight  millions  of  which  appertained  to  Pennsylvania, — the  coal  pro- 
duction of  this  State  then  gave  employment  to  more  workmen,  and 
more  capital  than  all  the  other  minerals  in  the  Union  combined,  or 
more  than  2^  times ;  as  is  shown  in  the  following : 


United  Sbates  in  lg40. 

Penne^Tunifi  in  ISJO. 

Lead. 

Gold. 

All  other 

Antlitaoite 

Bitumi's 
Coal. 

Total 
Coal.      1 

3Teli  einplojed  in  miaing 

Capital  inveated, .    .     . 

ExoluBva  of  tlie  canals, 

railroads.           Persona 

i,on 

|l,3i6,)-66 
2,J91 

1,046 
8234,325 

Sam  tot. 

7se 

.8238,980 
$l,82fl,0fll 

2,B9r 
$1,3S4,10S 

1,798 
$300,416 

i,795 
$4,634,613 

In  1847,  the  capital  invested  in  the  canals  and  railroads,  cotomu- 
nicating  with  the  anthracite  region  of  Pennsylvania  alone,  amounted 
to  more  than  forty  millions  of  dollars.  This  is  wholly  independent 
of  the  capital  employed  in  the  coal  regions,  and  the  trade  consequent 
upon  it. 

*  Anttracite  G-aaelto,  Febrnaty  7tli,  184S. 
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RAPID  'AUGMBSTATIOH  OF  PRODUCTION  AND  CONSUMPTION. 

With  the  exception  of  the  two  distressing  years,  from  1841  to 
1843,  when  every  speciee  of  property  was  alarmingly  depreciated, 
and  ail  business  appeared  to  be  paralized,  the  anthracite  trade  in  its 
various  departments,  although  not  yielding  enormous  profits,  steadily 
and  rapidly  acquired  importance,  from  the  period  of  its  commence- 
ment. Each  succeeding  year  saw  new  fields  explored ;  new  deposits 
discovered ;  more  enterprise  exerted  in  opening  approaches  from  the 
seaboard  to  the  coal  beds,  and  more  avenues  for  the  transportation  of 
the  mineral  fuel  through  the  wilderness ;  more  capital  invested  in 
this  fruitful  branch  of  industry  and  commerce.  Each  year  added  to 
our  acquaintance  with  the  extent,  the  limits,  the  existence,  of  these 
vast  carboniferous  masses ;  and  advanced  our  progress  in  the  science 
of  industrial  and  economic  geology.  As  in  the  building  of  the  mighty 
Egyptian  pyramid,  each  year  saw  arise,  with  augmented  bulk,  and  still 
increasing,  magnitude,  that  immense  fabric  which  had  commenced 
from  nothing. 

The  time  has  not  yet  arrived  when  an  elaborate  description  of  the 
Pennsylvania  coal-fields  can  be  satisfactorily  presented.  That  task 
will,  no  doubt,  ere  long  be  executed  by  able  hands,  under  all  the  ad- 
vantages which  the  influence  and  the  resqurces  of  the  State  govern- 
ment can  confer.  In  the  mean  while,  a  selection  from  the  notes 
which  have  accumulated  under  the  author's  hands, — although  derived 
from  the  sources  common  to  all, — in  the  absence  of  data  more 
scientific,  and  of  statistics  more  official,  will  be  the  best  substitute  he 
can  offer. 

The  following  table  in  the  diagram  form,  so  far  as  extends  down  to 
1842,  is  compiled  by  adding  to  the  amount  sent  to  market  in  each 
year,  the  quantity  of  coal  on  hand  at  its  commencement,  and  deduct- 
ing the  surplus  remaiiiing  at  its  expiration.  The  suceeding  years 
represent  the  production,  annually.  From  1842  to  1848,  the  returns 
are  of  the  amount  which  reached  tide. 

Adhering  to  the  metaphor  which  he  has  employed,  the  writer  pre- 
sents his  readers  with  a  diagram  of  this  statistical  pyramid ; — built, 
not  with  granite,  nor  sienite,  nor  ponderous  marble,  but  with  Penn- 
sylvania anthracite,  and  reared  by  her  industrious  citizens  and  free 
labourers. 

Which  of  the  two  fabrics,— that  "of  the  olden  time,"  or  this,  in 
the  building  of  which  most  of  us  have  had  a  hand, — is  most  conducive 
to  "the  good  use  of  man?"  let  the  economists  say- 
Mr.  Gliddon  tells  us,  that  the  Egyptians,  in  days  of  yore,  builded 
their  pyramids  "from  the  top  downwards" — and  so,  too,  have  we 
constructed  our  pyramid.  Wo  are,  therefore,  not  without  good  pre- 
cedents, as  venerable  as  they  are  substantial  for  such  a  practice. 
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STAMSTICAL 
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73,403 
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1846 
1847 

4,na  1,238 
3,ll2,hbe 
3,356,899 

.851     .        , ■  4,429,458 

4,993,471 
tl853 5,195,151 


*  It  will  be  obseiTOd,  that  the  top  o 

' '    ia\  ratio ;  bnt  as  this  ocular  me< 

e  hBya  made  ne  alteration  fron 


t  PottsriUa  Miners'  Jon 


Mr.  Taylor's  pyramid  does  not  enlarge  in  strict  pro- 
B  is  among  tho  beet  to  give  a  proper  idea  on  the  snb- 
ie  cut  as  in  tte  former  edition,  we  hftTe  reluotanUy 
eontiDaing  the  pyramid  so  as  to  sihibit  its  actual  proportiona, 
i  for  the  succeeding  years  to  1663  neuld  extend  far  beyond  the  margin 
simply  adopted  the  plan  of  inserting  the  tons  for  each  year,  learlng  to 
i  reader  to  give  the  Tast  dimensions  for  the  base  of  a  structure  destined 
1  all  Umi 


d  Reading  Railroad  Eeporta, 
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And  now  let  us  compare  our  work  with  theirs. 

We  are  told  that  it  employed  100,000  men/during  twenty  years, 
to  construct  the  pyramid  of  Cheops,  or  Shoopho,  and  that  ten  pre- 
ceeding  years  were  requisite  merely  to  prepare  tlio  materials,  and  to 
convey  them  from  the  quarry,  a  distance  of  twenty  miles.  Now  this, 
the  largest  of  all  the  pyramids,  contained  an  area  of  3,300,000 
cubical  yards.  Allowing  the  ordinary  computation,  that  a  cnbic 
yard  of  anthracite  is  equivalent  to  one  ton  in  weight,  and  as  we  have 
brought  up  from  the  bowels  of  the  earth  about  nineteen  millions  and 
a  half  of  cubic  yards  or  tons,  and  have  conveyed  them  an  average 
distance  of  at  least  one  hundred  and  fifty  miles,  we  have,  in  twenty-five 
years  acquired  materials  about  sufficient  for  the  erection  of  six  such 
structures,  united  in  one.  Such  are  the  colossal  proportions  of  our 
Pennsylvania  Pyramid. 

To  be  sure,  the  outline  is  not  symmetrically  beautiful,  nor  in  that 
strict  geometrical  proportion  which  the  eye  delights  to  dwell  on,  or 
which  the  architect  loves  to  contemplate.  True,  its  upper  portion  is 
somewhat  too  attenuated  ;  but  then,  we  make  it  up  in  the  base.  At 
the  beginning  of  the  work,  we  admit,  the  outline  had  more  of  the 
spire  than  of  the  pyramid  about  it ;  but  then  we  were  short-handed ; 
and,  moreover,  as  soon  as  we  discovered  our  error,  ■  we  lost  very 
little  time  in  correcting  that,  as  the  books  show;  and  we  soon 
adopted  more  substantial  proportions. 

The  base  is  now  so  broad  and  so  firmly  planted,  and  the  structure 
has  withstood  such  heavy  storms  of  late  years,  that  no  fears  for  its 
permanence  and  future  iucrea^  eaa  now  be  entertained. 

Success,  then  to  our  gr«at  Pennsylvania,  Pyramid  !  May  its  pro- 
portions increase  and  overshadow  the  land  !^ — ^may  it  ensure  protec- 
tion, security,  and  prosperity  to  all  who  seek  its  shelter,  or  who 
labour  around  its  base  !-Ho  ^I  who  contribute  towards  its  enlarge- 
ment ! 

1854.  The  coal  eoBBumption  ^of  the  present  year  is  estimated  at 
6,325,000  tons,  allowing  aii  increase  of  15  per  cent,  on  the  consump- 
tion of  last  year.  The  Cumberland  Journal,  froBs  which  we  gather 
this  fact,  r^arda  it  as  tolerably  certain  that  the  eupply  .of  coal 
for  the  present  year  will  fall  short  of  this  demand,  and  that  the  pre- 
sumed deficiency  will  be  large. 


ANTHRACITE. — STATISTICS  OP  PRODUCTION. 

Lehigh  Company'B  Mines.  So  rapid  was  the  increase  in  the  de- 
mand for  anthracite,  after  the  export  trade  commenced  in  the  year 
1825,  [although  the  home  market  originated  in  1821,]  that  in  ten 
years,  as  appears  from  the  official  returns  in  1835,  the  number  of 
coasting  vessels  that  received  freights  of  the  coal  which  had  descended 
the  Delaware,  was  one  thousand  and  sixty-nine. 
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Amouid.  of  AnSiracUe  sent  down  from  IM  Company's 


4&1 
s  at  Maucli  Ohunh 


Tears. 

Tons  from  the 
Compmj'a  mines. 

Te»is. 

o™;"5ri.. 

11  years,  proviouslj  to 

I8SI 

207,88T 

18i4 

219,245 

1833 

133,441 

1840 

S74,928 

1837 

154^603 

1843 

334,929 
386,570 

1839 

142,605- 

1849 

379,285 

102,284 

424,258 

1841 

78,164 

1861 

480,824 

183,762 

510,268 

1843 

1SB,82B 

1863 

476,976" 

G-eneral  statementof  the  Goal  convened  on  the  Lehigh  Navigation. 

Until  so  late  as  183T,  the  only  coal  sent  down  to  market  -was  from 
the  Lehigh  Oompaay's  own  mines,  in  the  Southern  Region. 


Teara. 

Periodical  inorease.J 

3 

11 

tlS3B 
1837 
1338 
1839 
1840 
1341 
1842 
1843 
1844 
1S45 
1846 
1841 

Tho  annual  quontityhad  inoreaBad  from  365  tons  in  1820  to 
Bj  the  addition  of  the  Beavar  Meadow  coal  from  the 
2d  District 

The  Hazleton  OompanT's  mines  oame  into  operation, 
and-the  whole 

this  year                                                                                 I 
Additional  miiies  were  pnt  in  work  in  the  2d  Eegion, 
in  this  and  following  years. 

The  redaction  is  owing  to  tho  damage  to  the  canal  by 
afteshet 
Quantity  sent  down  by  the  LehiEh  HaTigation, 

delay  on  acEonnt  of  strike  oEboattnen,) 
A  PonaideraMe  Improvemant  in  the  trade  of  this  year. 
A  TOrj  faToarable  year  for  transportation, 
do.                 do.                     do. 

148,211 
224,096 
214,211 
221,860 
225,636 
143,038 
372,663 
.      265,826 
375,094 
429,492 
622,297 
643,612 
680,740 

Sollo'ts. 
110,905 
149,266 
126,411 
141,300 
143,335 
66,792 
167,844 
173,660 
170,759 
203,405 

722,622 
989,650 

1353g 

1,080,644 

660,061 

•  Including  83,721  tons  from  the  Room  Kc 
t  History  of  the  Lehigh  Goal  and  NaTigati 
1  Lehigh  Company's  Report  for  the  eeveral  yei 
J  Annual  reports  of  the  Managers.     Tho 
jngnished  in  Ihe  pnblished  returna. 
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SMpmenls  of  Lehigh  Coal  from  Bristol  to  Philadelphia,  and  ports  on  the 


Tears. 

Tons. 

Tei^ 

T.... 

Years. 

Tons. 

1325 
1833 

525 
11,245 

25,000 

1B34 
1839 

-      80,000 
86,000 
42,000 

1842 
1843 
1S44 

77!340 
3S,9T2 

LeWgliCo.    Others  no 
separate  Boconntkept 
since  18J4. 

LEHIGH    COAL  STATISTICS. 


The  following  table  from  the  Pennsylvania  Canal  Oommiaaionei-s' 
annual  reports,  shows  the  amount  of  anthracite  received  on  the  Dela- 
ware division  of  the  State  Canal,  at  the  undermentioned  points. 


Sant  southward 
from  EastOD,  . 
Bee'd  at  Bristol, 
Coftl  ahip'd  from 
Bristol  by  the 
Del.  Division  of 
Penna.  Cuoal, 


Tom:. 
301,958 


Tons. 
522,890 


Tom. 
450,173 


Tom. 
434,476 


T««>. 
635,137 


Shipments  and  clearances  from  Philadelphia  and  Bristol,  laden 
with  Lehigh  coal,  in  1846,  1468  vessels,  exclusive  of  boats,  carrying ' 
181,792  tons.J 

Aggregate,  of  the  Production  of  Anthracite, 

From  the  commencement  of  the  trade  in  1820  to  the  end  of  1858, 
taken  from  the  Report  of  the  Reading  Rail  Road,  January  9th, 
1854. 

The  total  of  coal  brought  down  by  the  Lehigh  Na-  Tons, 

vigation,  incljiding  that  from  the  Lehigh  Compa- 
ny's  mines,   Beaver   Meadow,    Sugar-Loaf,  and 

other  collieries, 9,756,598 

The  Schuylkill  region  has  sent  to  market  by  the 
Reading  Rail-road  and  Schuylkill  Navigation, 
during  the  same  time,  including  Little  Schuyl- 
■■"  -  -        2,247,446  22,295,396 

707,616 
7,024,640 
2,713,586 


Lackawanna, 
Wilkesbarre, 


i  Philadelphia  Cotninercial  List,  Janunry  I6tb,  1847. 
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Shamokin,      -  -  -  -  .         ■   ,  234,633 

Ljken's  Valley, ,        245,232 

Dauphin  Company,  -  -      .     .  -  82,639. 

Total,  43,060,^40 

The  various  Reports  differ  as  to  the  aggregate  amount  of  coal;  the 
following  is  as  correct  as  can  be  obtained,  by  including  the  Little 
Schuylkill  Company  in  the  Schuylkill  Region.  The  table  is  taken 
from  Reading  RaiJ-road  Report  and  Pottsville  Miner's  Journal,  Jan- 
uary 9th,  1854. 

The  Report  of  the  Board  of  Trade  gives  the  aggregate  at 
43,629,889  tons,  February  6th,  1854. 

Lehigh  Coal  Trade  in  1852  and  in  1853. 

C  Mines  ■forked  by  the  Company, 

{  Summit  Mines,  -  -  429,786 '  393,255 

1^  Room-Run,  -  -  80,487  88,721 

Beaver  Meadow,  -  -  46,280  55,997 

Spring  Mountain,  -  -  139,627  135,137 

Oolerain,       -  -  -  •         37,848      .     58,012 

Sugar-Loaf,  -  '     -  41,768  44,914 

East  S«gar-Loaf,  -  ,-  '     12,566  30,315 

Hazleton,      -  -  -  130,628  124,250 

Buck  Mountain,  -  -  104,202  77,457 

Cranberry,  -  -  48,920  51,217 

Wyoming,  -  -  41,990  26,235 

1,114,231  1,080,544 
In  the  annexed  diagram,  bearing  the  title  of  "  the  Stream  of  the 
Lehigh  coal  trade,"  we  have  exhibited,  under  one  view,  the  whole 
extent,  past  and  present,  of  the  trade,  from  its  origin.  We  repre- 
sent, in  this  sketch,  the  main  stream  and  the  lateral  cnannela  through 
which  the  anthracite  finds  its  way  to  market.  True  it  is,  the  stream 
.has  heretofore  flowed  somewhat  irregularly;  sometimes  embarrassed 
hj  natural  obstacles  and  unexpected  calamities;  sometimes  inter- 
rupted by  temporary  causes ;  yet  has  it  ever  pursued  its  accelerated 
course,  and  onwards  advanced  in  an  accumulated  volume.  Kotwith- 
standing  every  check,  always  has  it  surmounted  all  barriers ;  always 
maintained  its  progressive  character.  Always  has  it  given  promise, 
in  no  distant  time,  of  a  mighty  flood;  prolific — fertilizing — reproduc- 
tive. Success,  then,  to  the  Stream  of  the  Lehigh  coal  trade  I  On- 
ward may  it  fiow;  swelling  in  its  volume;  bearing  on  its  surface  and 
in  its  inmost  depths,  the  felements  of  prosperity  to  all  who  embark 
upon  its  waters !  For  ourselves,  and  in  our  day,  we  perceive  but  the 
beginning.  We  approach  but  the  fountain  head ; — the  margin  of  a 
stream  to  whose  capacity  we  can  suggest  no' ultimate  limit.  We  see, 
but  darkly,  the  outline  of  that  magnificent  future,  to  which  all  things 
are  tending,  when  its  projectors  shall  cease  to  exist. 
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Fig.  13. 

1  of  the  Lehigh  Coal  Trade. 


EaaCoo. 

Tears. 

Tone. 

1820 

365 

1S25 

28,393 

1830 

41,760 

1836 

131,250 

1838 

214,211 

226,685 

1U2 

272,558 

1843 

267,826 

1844 

377,094 

1846 

428,463 

ISiB 

522,297 

680,748 

1849 

801,246 

722,622 

989,668 

1852 

1,114,231 

1853 

112,082 

1833 

161,788 

1840 

171,210 

1842 

211,817 

1843 

197,000 

1814 

290,106 

1845 

335,109 

1847 

450,178 

1860 

607,323 

1861 

691,810 

1852 

782,388 

1853 

669,e09t 

1821 

635 

1826 

11,245 

'    1830 

12,601 

50,780 

1843 

77,840 

1846 

181,792 

Passed 

p  Mortis  O'l. 

Years. 

Tods. 

1836 

23,000 

48,700 

48,431 

1340 

30,210 

1842 

20,808 

1843  ■ 

103,483 

1860 

98,100 

1851 

1862 

180,189 

1863 

223.582 

>>  No  raturna  hsTB  baan  made  for  ssTeral  years  by  the  Lehigli  MaTigatien  Companj  rela- 
tiag  to  the  following  Tables. 
Paased  up  tha  Baritan  Canal. 
Bhipped  to  Philadelphia. 
'     Bhipped  for  Eaetarn  Ports, 
t  From  the  Company's  Reports. 
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EXPORTS  OP  ANTHRACITE  FROM  THE  SCHUYLKILL  AND  DELAWARE. 

Statement  of  the  number  of  tons  of  anthracite,  which  had  de- 
scended from  the  Lehigh  and  Sehujlkill  navigations,  and  ■which  were 
shipped  for  exportation  eoasiwine,  together  with  the  number  of  ves- 
Bela  of  all  sorts,  [brigs,  schooners  and  sloops,]  freighted  therewith  at 
Philadelphia  or  Bristol. 

This  statement  is  exclusive  of  the  coal  which  passed  through  the 
Delaware  and  Raritan,  and  the  Morris  canals.* 


Lehigh  Coal,  ahippod  coaeWiee  from 

SohiijlkiU 
ware,  at 

oal,  shipt>e< 

ooaatwisefromtheDela- 

Bristol  and  Philadelphia. 

Tears. 

Veaaek 
cleared. 

Tons. 

Veaaela 

Tons. 

JVo. 

Np. 

1822 

4 

181 

1S25 

19,378 

1830 

63,137 

1833 

30,753 

2,010 

198,168 

1835 

1,069 

70,194 

3,361 

267,139 

1836 

261 

30,076 

3,226 

314,813 

1887 

61 

6,549 

3,070 

328,304 

1838 

96 

33,977 

2,69S 

278,268 

1S39 
1841 

15S 

44,000 

2,581 
3,086 

286,990 
367,812 

1842 

Prom  Bristol 

117,397 

2,134 

256,080 

1B44 

1,121 

130,074- 

1846 

1,468 

181,792 

7,485 

893,464 

1847 

11,439 

1,376,000 

1849 

116,830 

1850 

■    7,5i9 

1,075,344 

From  Port  Kiohmond  only. 

1851 

,      8,623 

1,211,406 

1852 

9,047 

1,226,488 

1853 

tsra 

63,180 

p,384 

1,088,187 

There 

,ave  been  no 

returne  of  the 

number  of  y 

3selB  at  Br 

atol  for  aeveral  jears  by  the 

Lehigh  Oompanj. 

PRICES    OF  ANTHRACITE   IN   PHILADELPHIA.. 

Average  Retail  Prices  for  unbroken.  Coal,  delivered  in  PMladelpMa,  per  ion  of 
2,240  p<mnds,  ehiejly  derimd  from,  the  GomrmrcM  Idst,  and  from,  Bicknelts 
Beporler,  and  the  Pennsylvania  Inquirer. 


Years 

Lehigh 
White 
Ash 

Rchnylkill 
Red  Ash 

Yeara 

Lehigh 
Wbita 
Ash. 

Schuylkill 
Red  Ash. 

l>,Uar> 

Dollars 

Domrs. 

DoRan. 

See  also  tba  diagram 

1845 

3  50  to  4  flo 

ofLehigliprioeaof  an. 

6  00 

6  00 

1846 

4  50 

thraoite,  [Fig.  14.] 

6  00 

5  26 

Those  prices   are,  of 

6  00 

7  50 

1848 

5  50 

6  00 

1861 

4  50to47; 

1862 

4  50 

3  76  to  4  00 

1S42 

4  25 

1853 

5  to  a 

"" 

»  Partly  taken  from  tie  Commercial  List  of  Philadelphia,  January  9th,  1847. 
+  Philadelphia  Commeroial  List,  Dooember  Slat,  1853. 
t  North  AmeTiean. 

21 
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1827 
1828 
1829 
1830 
1831 
1832 

■ac 

If 

■% 

1 

o 

H 
W 

IS 

is 

1835 

1837 
1838 
1839 
1840 

|3b 

§g 

a 
a 

P3 

1842 
1843 
1844 
1843 
1846 
1847 
1848 

as 

T 

1 

■3c 
P 

1825 
1826 
1827 

^ 

y 

1     H 

1 

■     ^ 

1 

1     s ' 

1829 

■ 

I 

1832 

1    ^ 

1833 

K  o 

1     IJ  o 

1834 

1835 

1836 

1837 
1838 

'  3^ 

ii 
i 

H 

H 

1 
i 

s 

i 

1839 

1840 

1841 

1842 
1843 
1844 
18-13 
1846 
1847 

i 

1848 

isa 

■5a 

1 

'a 
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DELAWARE  AND  RARITAN  CANAL. 


/Ivania'  coals  [Sclmylkill  and  Lehigh]  which  passed  through 
the  Delaware  and  Earitan  Canal  to  New  York. 

Yeara.  Tods. 

1842  171,754 

1844  267,496 

1845  372,072 

1846  339,923  of  which  134,667  tons  were  Lehigh  coal. 

1847  540,200        »       405,533       «       Schuylkill  qoal. 
1850  568,403  1  -r  v-  u     ^  o  u     n  -n       i 

18'il  76^602  f  Jj"igh fl>nd  bchuylkill  coal. 

1853  474,105  carried  hy  Delaware  and  Raritan  canal  to 

New  York. 

Number  of  Canal  Boats  which  cleared  from  Bristol,  on  the  Dela- 
ware Canal. 

Yeara.  Boala. 

1842 4603 

1845 7361 

1846  ....-,-  7785 

1847 9208 

Total  number  of  clearances  from  the  port  of  Philadelphia,  in  1846, 
of  coals  of  all  descriptions,  8,953  vessels,  averaging  120  tons,  and 
containing  1,065,228  tons,  in  addition  to  that  shipped  in  boats  from 
the  Lehigh."'  In  the  year  1847,  the  number  of  clearances  of  vessels 
laden  with  coal  from  Port  Eichmond,  near  Philadelphia  was  increased 
to  11,439. 

Bates  of  Commission  as  regards  coal,  adopted  by  the  Philadelphia 
Board  of  Trade, 

Commission  on  Sales,    -  -  -       5  per  cent. 

Receiving  Commission,  -  -     10  cents  per  ton. 

Ooal  down  the  Susquehanna  and  the  Tide  Water  Oanal, 

1851.  1852.  1853. 

Anthracite,         129,276  135,316  185,501  tons 

Bituminous,  20,678  18,992  21,601     " 

DOMBBTIO  COMMERCE  OF  PHILADELPHIA. 


The  following  tables  show  the  progressive  increase,  in  periods  of 
five  years,  of  the  enrolled  and  Ueensed  tonnage,  engaged  in  the  trade 
of  Philadelphia,  and  of  the  total  registered,  enrolled,  and  licensed 
tonnage  of  that  port ;  which  increase  is,  in  great  measure,  attributable 
to  the  coal  trade  of  Peniiaylvania,  within  the  last  twenty  years-f 


.,  1818,  and  other 
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Coastwise 

Total  Tonnage 

registered,  en- 
rolled and 
licensed. 

Tears. 

LioenEBd  and  on- 
roliea  Tonnago. 

rolled  and 

Tears, 

Licenaed  and  en- 
roUod  Tonnogo. 

3,222 

57,620 

1841 

71,688 

105,605 

90,946 

100,641 

103,011 

1843 

104,340 

11,000 

87,254 

114,894 

125,268 

1846 

End  of  June  30111. 

22,360 

87,264 

1849 

1820 

24.11T 

83,575 

1850 

206,497 

29,421 

66,011 

1861 

49,860 

•■86,446 

1853 

»262,461 

67,045 

There  are  a  few  unavoidable,  but  not  very  material, 
in  some  of  these  returns,  owing  to  the  iJifferent  sources  from  whence 
the  data  have  been  obtained. 


rOBEIGN  COMMBEOB. 


A8  regards  the  foreign  commerce  of  PhiladelpMa,  our  returns  ex- 
hibit a  great  falling  ofl",  ■whilst  that  of  New  lork  and  Boston  has 
considerably  augmented.  The  following  abstract  is  sufficient  to  show 
the  relative  proportions  of  the  foreign  trade  enjoyed  by  these  three 
principal  ports. 


Value  of  Exports,  domestic  and  foreign,  from  the   Custom-Souse  rdurm,  froi 
{ke  Paris  of  PMwMlpMa,  New  Yorh,  and  Boston. 


Tears. 

Philndelpliia. 

New  Tork.t 

Boston. 

Dollar,. 

DoUaTs. 

1843 

3,069,171 

3,664,696 

28,626,739 

1845 

3,916,838 

30,422,872 

9,370,857 

1B49 

5,118,064 

36,607,367 

8,676,384 

39,736,969 

1850 

60,119,248 

9,141,662 

1851 

tlO,19S,180 

1853 

5,880,759 

t93,90a,99S 

t21,000,000 

•  Report  of  the  Board  of  Trade. 

I  New  York  Journal  of  Commerco.    Foreign  exports  $91,000,000. 
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Hhbh  of  tJie  Fordgn  Arrivf^  and  DeparHres,  arid,  of  the  aggregate  Value,  of 
the  Escorts  and  Imports. 


Philadelph 

«. 

New  York, 

Boston 

Por^ignCoL 

erce. 

City  and  State. 

an 

d  Massac 

buaotts. 

■a 

S 

-a 

S 

■a 

t 

S 

1^ 

II 

y 

II 

li 

§>! 

11 

S 

^g 

^s 

11 

1 

gS 

|1 

?S 

■^i 

IS 

> 

> 

i»i>;f<.rs. 

DoUar,. 

DoUars. 

\m 

147,S18 

15,560,688 

326,436 

48,1M,657 

IRRd 

H 

485,546 
893,915 

558,000 

87,067,252 

23,628,791 

t 

h 

194,324 

wa: 

129,112 

834,064 

118,538,568 

26,596,146 

IK« 

173,531 

11 

152,616 

9,1 6  i 

1,921,810 

86,453,000 

4,30i 

IK4. 

Hin 

L  68,8101 

463,006 

12,012 

2,896,176 

81,088,693 

4,86! 

712,781 

27,667,843 

IK41 

911 

[73,000 

?29.925 

11,5  6f 

3,176,881 

111,289,696 

G,S3( 

796,73] 

84,607,073 

184T 
18+8 

1,^55 

147,916,531 

4,088 
6,981 

IK41 

IMi 

[37,395,220 

1KM 

sir; 

16,6T5,«0 

198,453,390 

I.IIMV 

19,534,797 

219,015,427 

5,681 

1,006,281 

45,008,009 

IMfii 

i,iit 

32,384,278 

III 

3,239,00ll 

201,373,227 

5,927 

10,051,288 

lKi)3 

1,U5U 

26,845,785 

287,987,650 

6,145 

Value  of  &m  General  Commerce,  foreign  and  domestic.^ 


Tears. 

Piiiladelpiiia.|| 

Hew  Zork.1f 

Boaton.Jt 

1846 
1847 

1849 

1851 

1853 

11,733,580 
13,426,669 
20,725,202 

16.576,440 
19,524,787 
22,284,278 
26,845,785 

DoUart. 
111,288,696 

137,386,220 
188,463,390 
219,015,427 
201,373,227 
tt387,987,650 

30,962,734 
31,202,050 

34,797,815 
40,106,318 

gg64.317,37B 

*  Hasard'sRegia.  ofPenna.,  1828. 

t  DictioQBiy  of  Commerce, 

j  Geograpty  of  PenDsjlvania,  Trego,  p.  145.     Commercial  List  and  Philadelphia 


Current.    Ameriean  dlmanae. 

1845-7.     HunfB  Merchant's 

Magazine.    Nilea's 

M'CnUaeli's  Gazetteer.     Emig 

ants'  Direotorj,  1B20.     Com 

nenjo  and  Havigati 

United  Slates,  1844. 

ameroifil  List,  1854. 

1  Philadelphia  North  Amori 

**  Be  Bow's  Beriew. 

oe  estimates  foreign  exports  and  imports  at  $281,000,000. 


j  New  York  Journal  of  Comi 
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Table  of  Importations  into  the  Port  of  Philadelphia.* 


Value. 

IMT                      112,146,937 

Duties. 

((2,904,749 

1848                          10,700,865 

2,762,093 

1849                          10,160,479 

2,714,965 

1850                          13,381,759 

3,361,112 

1851                          14,871,992 

3,673,123 

1862                          16,456,708 

4,083,909 

1853                          21,166,020 

6,278,083 

Official  Statement  of  Duties  on  Imports  into  Philadelphia. 

1849              .... 

-    12,714,965 

1850              .            .            .            •. 

-      3,361,112 

1861              .... 

-       8,673,123 

1852              .... 

.      4,033,909 

1853              -            -        .     - 

-       5,278,083 

In  the  subjoined  statement  yje  have  shown  the  amount  of  tonnage, 
owned,  registered,  and  enrolled,  of  three  of  the  principal  commercial 
ports  of  the  United  States,  at  stated  periods,  whereby  the  contempo- 
raneous advance  of  their  trade  is  made  apparent — compiled  from 
ofQcial  returns. 


1810. t 

i8s:. 

1834. 

1839. 

1843. 

1844. 

1845. 

1346. 

T..n-g.. 

Tuna'ge. 

ronn'ge. 

Ton.'so 

To..'go 

Tooil'go. 

ToDD-go. 

Tonn'ge. 

New  York, 
Boston, 

268,548 
149,121 
125,258 

285,438 
138,114 
19,968 

359,222 
212,538 
85,620 

430,000 
203,615 
96,862 

496,966 
201,323 
104,340 

626,162 
210,886 
114,894 

625,875 
225,994 
147,812 

665,696 
241,620 
148,068 

isi!. 

1S43. 

1849. 

1850. 

1851. 

1852. 

IE  63. 

Tovn'ge 

To-n-g. 

Tcnn'ea 

Tonn'ge 

Tonn'ge 

Ton  n 'go 

Tonn'ge. 

NewTorIt,    :       . 
BoBton, 

646,043 

733,077 

796,491 
188,037 

836,867 
313,192 
£06,497 

931,193 
342,936 
222,428 

229,443 

1,149,133 
460,492 
252,451 

For  the  more  complete  illnstration  of  the  relative  commercial  im- 
portance of  these  ports,  we  have  added  a  table  of  their  foreign 
arrivals  and  coastwise  arrivals,  respectiTely,  during. the  years  subse- 
quent to  1810.§  The  later  years  are  from  the  Philadelphia  Commer- 
cial List. 

*  Philadalphia  North  Amerloan,  Jimnary,  1854. 

fSejbert's  SlatiBtical  Anuale,  p.  30B. 
Hnnt's  Magazine,  and  Report  of  Board  of  Trads  for  Philadelphia. 
Hazard's  United  Slttlea  Rogisler;   Philadelphia  Commereial  Iiiet,  and  other  sourcoa 
Commeroe  of  Boston,  Hant's  Merchant's  Magazine,  Vol.  X.,  1844. 
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Foreign  Airiviae, 
No.  of  Amorioan  A  Boroign  Vessels. 

.Coastwise  At 

ivals. 

Coal  Trade  of 
Philadelphia.* 

u, 

,  u 

.  i. 

i^t 

|| 

1 

it 

Ill 

is. 

t 

i 

1 

'■: 

s 

II 

11 

>" 

iS 

n 

ft' 

^ 

""" 

" 

XBW 

405 

1,477 

1825 

1,195 

190 

19,378 

18S0 

642 

374 

2,398 

3,287 

644 

63,137 

1832 

1^808 

1,064 

428 

4,500 

3,638 

2,849 

1,692 

158,442 

1834 
1835 

1,932 
2,094 

1,166 
1,302 

421 

3,527 
3,879 

■      3,573 

1,575 
2,361 

166,154 
267,139 

1836  ■ 

2,293 

1,452 

3,944 

3,764 

3,225 

344,312 

1833 

1,790 

1,553 

464 

4,018 
4,25! 

10,860 
11,!83 

2,791 

317,245 

2,118 

1,701 

4,446 

1842 

i;962 

l^IO 

t 

3,803 

3,862 

10,457 

inelud'g  the  coal  trade. 

1843 

1,832 

1,688 

4734 

4,964 

7,659 

Bicluaivo  of  the  ooal 

1814 

2,298 

2,174 

473 

5,360 

5j009 

8,016 

trade. 

1845 

2,043 

2,304 

387 

5,770 

8;029 

Port  Eiclimoiid. 

1846 

2,289 

2,113 

450 

4,6B3 

8,683 

6,018 

8,953  1  1,065,228 

1847 
1848 

3,147 
3,060 

2,734 
3,101 

657 
■  642 

4,364 

6,118 

17;083 

11,439     1,375,000 

P.Bieh'dinooftl  trade. 

1840 

3,237 

3,183 

6,109 

24,584 

4,497 

1860 
1851 

3,487 
3,888 

2,838 
2,838 

518 
679 

7,130 

.6,978 
6,334 

26,737 

7,549 
8,623 

3,822 

2,864 

679 

6,286 

30i715 

9,047 

186S 

||3,92! 

1666 

9,000 

29,456 

7,384 

It  is  becoming  more  and  more  difficult  to  obtaia  a  correct  exhibit 
of  the  coastwise  commerce  for  the  different  ports. 

From  this  view,  it  is  seen  that  in  the  greatest  increase  in  the  num- 
ber of  foreign  arrivals,  Boston  stands  the  first,  while  New  York  is 
the  second;  and  on  that  of  coastwise  arrivals,  if  we  include  the  coal 
trade,  Philadelphia  considerably  outnumbers  those  of  the  two  other 
ports.  The  apparent  diminution  in  the  coastwise  arrivals  at  Phila- 
delphia, from  1843  to  1846,  is  owing  to  the  omission  of  all  the  small 
craft  which  it  had  been  customary  to  include.  So  great  are  the  dis- 
crepancies among  these  statements,  that  it  is  impossible  to  know 
which  to  select.  There  seems  no  rule  observed,  by  which  the  actual 
state  can  be  known  through  the  returns,  which  can  he  increased  or 
diminished  at  pleasure,  according  to  the  number  of  the  smaller  ves- 
sels incorporated  therein. 

As  far  as  the  port  of  Philadelphiji  is  concerned,  the  annual  returns 
in  the  table  are  exclusive  of  all  ships,  barques,  brigs,  and  schooners, 

•  Commoroial  List,  Jaouarj  16th  1847. 

f  Oommnroa  of  Philadelphia,— CuBtom-house  retnras. 

i  Inolnding  steamers,  580. 

g  Report  of  the  Philadelphia  Board  of  Trade  tmd  Comi 

barques,  109;  brigs,  529;  sohrs,  6,325 ; 'sloops,  3,701)  stes 
11,098;  total,  29,456. 
Ij  Hew  York  Journal  of  Cemmeros. 


t,  1864.  We  annex  t 
d  of  Trade.  Ships,  S 
■.;  bargea,  6,525;  boa 
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412  UNITED  STATES  OE  AMERICA. 

in  the  service  of  the  U,  S.  government.  They  are  also,  with  the 
exceptions  marked,  entirely  independent  of  the  enormous  amount  of 
coastwise  shipping  engaged  in  the  coal  trade.*  These  we  have  given, 
where  we  possess  the  ctata.  The  vessels  at  Port  Eiehmond  are  chieily 
employed  in  the  coal  trade. 

Statement  of  the  enrolled  and  registered  tonnage  of  New  York, 
Boston,  and  Philadelphia — employed  in  the  foreign  and  coasting 
trade,  inclading  temporary  registers,  and  exclusive  of  the  fisheries  if 
omitting  fractions,  distinguishing  the  foreign  from  the  domestic  ton- 


nage. 

New  Xork. 
City  and  State. 

Boston 
and  Massachnaott^. 

Philadelpliia. 

i                     i'      - 

i 

s 

£ 

a 

i 

1    ill' 

h 

Ill 

■I" 

l|l 
111 

t^ 

£             5 

^ 

s^- 

£i 

o 

1793 

4i,3SS            I'd.m 

136,599 

51,402 

60,924 

4,579 

97,791              51,553 

213,197 

"    76,080 

95,631 

7,380 

180S 

121,S14             67,812 

285,689 

86,413 

77,238 

10,018 

1810 

188,556              83,536 

352,808 

107,260 

109,638 

14,365 

1815 

180,Bfi4           100,960 

299,298 

116,327 

77,199 

19,375 

1820 

116,632 
169,S27 

59,458 
65,690 

24,117 
29,421 

1830 

110,163 

34,236 

200,780 

51,588 

34,857 

1810 

202,370 

Boston  only. 

62,268 

6i;676 

1842 

226,072           233,401 

157,116             36,385 

1843 

237,240           259,725 

165,482             37,116 

39,445 

64,894 

I34i 

253,888            271,273 

175,330             36,564 

1845 

191,853             42,146 

New  York  City-J 

Pliiladelphia. 

RegiBtored,  enrolled,  and 

Registered,  enroUod,  and 

Registered,  enrolled. 

lioensedtons. 

lioonaed  tous. 

and   lioensed  tons. 

733,077 

1849 

706,491 

188,037 

1B50 

835,867 

313,102 

206,497 

342,936 

222,428 

1,016,699 

381,088 

229,443 

1853 

1,149,133 

450,492 

t252,451 

1846—tonnage  owned  hy  New  York,  655,695 ;  by  Massachusetts, 
641,520  ;  by  Pennsylvania,  148,058.     1853— New  York,  1,150,000. 

Note. — In  commercial  navigation,  the  registration  or  enrolment  of 
ships  at  the  custom-house,  is  designed  to  entitle  them  to  be  classed 
among  national  shipping,  and  to  enjoy  the  privileges  of  the  country 
and  port,  to  which  they  belong,  and  in  which  they  have  been  built. 

Licenses  are  granted  under  certain  regulations ;  among  which  are 


24,  and  aubsequout  so 
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their  limiting  the  vessels  to  certain  masimnm  proportions,  and  not  to 
be  square-rigged  vessels,  or  propelled  by  steam,  These  licenses  con- 
tain an  accurate  description  and  admeasurement  of  the  vessel,  the 
names  of  wMeh  may  not  be  changed,  and  their  owners  must  give 
secnrity  by  bond  as  to  the  employment  of  the  vessels,  which  are  res- 
tricted to  the  uses  assigned,* 

The  entrances  are  not  enumerated,  because  they  correspond  so 
nearly  with  the  Table  of  Clearances. 

Nnmber  of  GUaraneea  of  American,  and  Foreign  Vessels  engaged  in  General 
Cmnmerce  jrowr  ihe  principal  Forts  of  the  Uidled  States,  for  the  year  endmg 
June  dOth.f 


1347-8. 

i,«-... 

lafil. 

Potts. 

No. 
VbsIs. 

Tonnage. 

Crew. 

No. 
Ve?^B. 

Tonnage. 

Crew. 

No. 
Vesl's. 

Tonnage. 

Crew. 

1  NeBYotk,  . 

2  Boston,   .     . 
S  New  Orleima, 
4  Baltirooro,  . 

e  CBlifocnia,  . 

2,401 

2,0  ae 

683 

758,745 
281,874 

143,143 

3n,247 
14,112 

e,15  6 

7, 303 

3,911  a 

845 

47! 
823 

2,149,(198 
64B,V52 
369,937 
126,819 
111,618 
180,128 

3,103 
656 

50,000 

1833J — No.   of  vessels  cleared   in   NeT7  Yort, 
,484,000.  In  PKbdelphiii,  680. 


employed  in  the  Coal  business  in  SehwylkiU  County% 
in  1846. 


In  Potttville,    |ru-""i»i^'"'' 
'  i\  built  m  1846, 

In  Minersville  and  Port  Carbon, 


23 
15 

106 
167 
169 
205 


267 

2921 
4465 
4818 


Employed  in  1846, 

1847, 

1850, 

"     1852, 

Steam  Engines  employed  in  SeJiuylkill  County  in  1852. 
39  engiBea  engaged  in  hoisting  coal,  with  an  aggregate 

power — horses,       ----- 
64  engines  engaged  in  pumping  and  hoisting,  with  an 

aggregate  power  of~horsea, 
102  engines  engaged  in  breaking  and  screening  coal, 

with  an  aggregate  power  of— horses, 

205  engines. 


1,040 
2,724 
2,745 


Aggregate  steam  power  engaged  in 

*  MeCuUdcli'E  Commercial  Kietiooary. 
±  Hew  York  Journal  of  Oommerea. 
f  From  the  Potiayille  Miners'  Jouraal,  January 
f  the  PottayiUe  Boaid  of  Trade. 


6,509 


the  coal  trade, 

f  Begistry  of  the  TtensHcj. 
233, 1847,  ana  1851.   Alsonnnuid  reports 
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Which  may  be  put  down  aa  equal  to  the  labour  of  32,545  men. 
1852. — In  Schuylkill  county  there  are  engaged  in  the  coal 
trade,     -------        179 

In  Lehigh  Region,  -----  64 

In  the  Lackawanna,  -  -  -  -  -  55 

Engines,    -     '        -  -  -  -        298 

In  the  ralley  of  the  Schuylkill  were,  in  1847,  324  miles  of  railroad 
and  108  milea  of  eanal ;  in  constructing  of  ■which  have  been  expended 
upwards  of  $19,000,000,  while  the  improvements  in  railroads  and 
canals,  in. connection  with  the  transportation  of  anthracite  in  the 
Lehigh  valley,  is  ascertained  -at  $7,045,000;  in  other  avenues 
$8,000,000 ;  and  in  the  whole  more  than  $37,000,000. 

In  justice  to  individual  enterprise,  at  an  early  period  of  the  employ- 
ment of  an  almost  unitried  combustible,  we  are  bound  to  note  that  in 
January,  1825,  Messrs,  Jonah  and  G.  Thompson,  of  Philadelphia, 
completed  for  their  Phcenix  Nail-works,  on  French  Creek,  a  steam 
engine  in  which  anthracite  was  employed.  We  understand  this 
was  the  first  successful  application  of  this  fuel  to  the  generation  of 
steam,  t 

EMPLOYMENT   OS   AMTHRACITE  IN   lEON  MAKING. 

In  the  "Revue  Generale  de  1' Architecture,"  M.  Michael  Chevalier 
published  in  1840  an  account  of  the  anthracite  basins  of  Pennsylvania. 
His  statements  contained  nothing  particularly  remarkable,  save  that 
they  brought  down  the  condition  of  the  operations  in  coal  to  a  later 
period  than  that  of  Mr.  Packer's  report  in  1833,  upon  which  they 
are  obviously  based.  He  remarked,  that  the  Americans  have  found 
out  the  means  of  making  anthracite  available, — not  only  for  mann- 
faeturers, — but  what  was  equally  novel,  for  domestic  purposes :  so 
that  it  has  not  only  almost  superseded  the  use  of  wood  in  eastern 
Pennsylvania,  but  in  most  towns  and  cities  along  the  Atlantic  shore. 
New  applications  of  anthracite  are  discovered,  and  the  Pennsylvania 
iron  masters,  in  imitation  of  Mr.  Crane,  have  successfully  applied 
this  combustible  in  their  furnaces. 

Eor  domestic  purposes  its  use  has  been  greatly  aided  by  the  employ- 
ment of  stoves,  the  adaptation  of  which  to  this  species  of  fuel  has 
been  advancing,  from  year  to  year,  in  a  continued  series  of  improve- 
ments, until  there  is  little  left  to  amend  or  desire. 

After  enumerating  some  of  the  difScultiea  attendant  on  its  first  in- 
troduction, and  on  the  acquiring  a  knowledge  of  its  properties,  which 
were  made  apparent  almost  by  accident,  M.  Chevalier  adds, — "  Mr. 
Wetherill,  one  of  the  principal  manufacturers  in  Philadelphia,  showed 
me  in  1835  the  place  where,  twenty  years  before,  he  had  dug  a  hole 
to  bury  the  anthracite,  then  looked  upon  as  incombustible  refuse.  "J 

*  Pottsville  Miners'  JournaL 

t  MuBthly  American  JoutDal  of  Geology,  G.  W.  PeatliBratoiihaugli,  Vol.  I.  p.  T2,  18S1. 
t  RevuB  ftenerale  de  rArchitacture,  1340. 
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In  relation  to  the  present  estimation  in  which  anthracite  la  held, 
we  may  trace  its  growing  importance  in  exact  proportion  as,  year 
after  year,  new  methods  of  application  were,  almost  involuntary,  in- 
vented, and  as  one  difficulty  after  another  was  sarmounted. 

Long  within  the  experience  of  the  present  writer,  large  areas  of 
Welsh  anthracite  land  heretofore  neglected  and  commanding  only 
insignificant  prices,  have  acquired  a  value  wholly  unexpected.  It  is 
no  farther  'back  than  1828  that  we  find  Mr.  Bakewell,  a  geologist  of 
no  slight  eminence  in  hia  day,  lamenting  that  the  quality  of  the 
Welsh  coal  was  "  so  inferior,"  and,  in  fact,  so  impracticable  aa  to  he 
of  little  comparative  use.* 

Let  ua  hear  what  is  now  said  of  this  formerly  despised  combustible, 
by  an  intelligent  authority  writing  from  the  same  region : — "  Anthra- 
cite may  be  termed  a  native  mineral,  containing  ninety-four  to  ninety- 
six  per  cent,  of  carbon;  burning  without  smoke  or  clinker  in  the 
grate,  and  almost  wholly  free  from  sulphur.  One  hundred  tons  of 
this  anthracite  are  equal  in  effect  to  a  hundred  and  forty-four  tons  of 
bituminous  coal;  Therefore,  it  enables  steam  vessels  to  carry,  in  the 
same  apace,  nearly  twice  the  quantity  of  efi'ective  fuel ;  while  the  use 
of  anthracite  in  these  vessels  lessens  the  cost  of  stoking  five-sixths. 
The  wear  and  tear  of  bars,  boilers  and  furnaces,  owing  to  the  absence 
of  sulphur,  is  less.  Eurnaces  of  the  same  dimensions  yield,  on  the 
average,  forty  per  cent,  more  iron  with  anthracite,  without  any  addi- 
tional cost  for  labour.  Anthracite  pig  iron  is  found  to  possess  greater 
strength  and  tenacity  than  any  other.  In  re-melting,  the  iion  inns 
more  fluid,  and  is  very  strong — a  union  of  qualities  most  detirable, 
but  seldom  met  with ;  and,  owing  to  the  intense  and  continued  heat 
of  anthracite,  some  of  the  richest  iron  ores,  not  fusible  with  bitumi- 
nous coal,  are  now  easily  smelted. "t 

The  rapid  progress  made  in  the  manufacture  of  iron  m  America, 
by  means  of  Pennsylvania  anthracite,  since  the  commencement  of  the 
process  in  1840,  and  even  during  the  subsequent  years  of  unexampled 
prostration  in  every  department  of  business  in  this  country — espe- 
cially unpropitious  to  the  introduction  of  a  new  branch  of  manufac- 
turing industry — attest  the  growing  importance  of  this  description  of 
fuel.  In  this  State  no  less  than  thirty-six  furnaces  have  been  erected 
during  this  interval,  and  several  others  are  reported  to  be  in  progress. 
Those  completed  yielded  in  1845-6,  at  the  rate  of  107,200  tons  per 
annum  of  anthracite  iron :  being  one-third  of  the  entire  production 
of  pig  iron  in  the  United  States  heretofore.  In  1846,  the  production 
of  forty-three  anthracite  furnaces  was  estimated  at  119,437  tons. 
To  this  statement  must  be  added  a  corresponding  proportion  of  re- 
fined, puddling,  rolling  mills  for  bar  and  railroad  iron,  and  other 
works,  in  which  this  fuel  is  now  solely  used.  J 

The  Board  of  Trade  of  Schuylkill  county  published  the  following 
statement  of  the  number  of  furnaces  and  rolling  miUa  in  Pennsylva- 


Bakewell'B  Introfluotion  to  Geology,  33  edition,  p.  181. 

Mining  Journal  of  London,  VoL  X.,  p.  189, 1840. 

Letter  of  the  Committee  of  the  L'on  and  Coal  Tcads  of  Pennajlrania. 
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nia  and  New  Jersey  i^hich  employed  anthracite  as  a  fuel,  and  ^ 
in  operation  previously  to  April,  1846 :  premising  that  there  'n 
only  four  anthracite  furnaces  in  activity  prior  to  1842 : 


42  furnaces,  producing  of  pig-iron  per 

week,     -  .  -  -        2360  or  122,720  annually. 

27  rolling  mills,  manufacturing  annually,  114,500      "* 

It  has  been  somewhere  maintained  that  coal  which  yields  a  red  ash 
never  works  well  in  blast  furnaces,  in  consequence  of  the  sulphur  it 
contains.  It  is  urged  that  this  sulphur  can  never  be  effectually  got- 
ten rid  of,  except  by  the  complete  combustion  of  the  coal  and  of  the 
sulphuret  of  iron  which  prevails — the  process  of  coking,  whether  in 
ovens  or  pits,  only  reducing  the  per  to  the  pro-sulpharet.  White-ask 
coala,  it  is  therefore  suggested,  should  always  be  selected  for  blast 
furnace  work,  whenever  practieable.f  We  conceive  that  these  obser- 
vations were  intended  to  have  reference  to  the  varieties  of  Welsh 
bituminous  eoal  in  the  iron  districts,  and  doea  not  apply  to  anthracite 
here.     If  so,  no  comment  is  needed. 

In  Pennsylvania,  the  subject  of  the  comparative  values  of  red-ash 
and  white-ash  anthracites  used  in  blast  furnaces,  has  been  discussed 
by  practical  persons,  most  of  whom  conceive  that  the  one  is  equally 
advantageous  with  the  other.  In  one  respect  the  preference  is  given 
to  the  white-ash  variety,  on  account  of  the  greater  density  and  com- 
pactness of  its  structure  than  the  red-ash  coals,  which  are  softer,  and 
are  supposed  to  make  a  less  strong  fire.  But  with  respect  to  the 
theory  that  red-ash  coals  contain  more  sulphur  than  the  white,  it  has 
yet  to  be  proved  that  in  an  equal  average  weight  of  each  there  is  any 
appreciable  difference,  taking  one  coal  seam  with  another. 

It  is  well  known  that  the  white-ash  coala  of  Pennsylvania  contain 
a  larger  amount  of  carbon  than  the  red-ash  species,  and  that  their 
specific  gravity  or  density  is  correspondingly  greater.  The  excess 
of  oarbon  in  the  one  being  balanced  by  an  increase  of  earthy  and 
ferruginous  matter  in  the  other.  Yet  this  excess  of  earthy  matter, 
containing  among  other  materials  a  small  amount  of  sulphuret  of 
iron,  is  very  insignificant,  and  would  scarcely  produce  any  percep- 
tible difference  in  the  iron  produced  by  the  agency  of  that  variety  of 
coal. 

To  ascertain  the  respective  amounts  of  ashes  in  these  two  classes 
of  anthracite,  we  have  consulted  a  variety  of  tables  of  analysis  of 
Pennsylvania  coals— the  results  are  as  follows : 

Per  cent. 
Twenty-three  analyses  of  different  white-ash  coala  give  an 

average  of  ashes,        -----  4.62 

Twenty-one  analyses  of  red-ash  coals  in  Schuylkill  region,  7.29 
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The  red-ash  has,  therefore,  only  ahout  two  and  a  half  per  cent, 
more  of  earthy  matter, — of  which  portion  only  eight  or  ten  per  cent, 
consists  of  iron — than  the  white-aeh. 

But  what  is  more  directly  to  the  point,  is  the  summar/of  results 
of  Professor  Rogers's  analysis  of  both  kinds  of  anthracite  from  the 
Pottaville  district,  wherein  the  red-ash  had  absolutely  less  sulphur 
than  the  white. 

The  introduction  of  anthracite  and  the  hot  blast  in  the  iron-making 
districts  of  South  Wales,  has  materially  changed  the  relative  propor- 
tion of  the  materials.  Formerly,  when  the  bituminous  variety  was 
employed  in  the  coke  furnaces  of  Monmouthshire,  the  materials  ne- 
cessary to  make  one  ton  of  iron  was,  as  stated  by  Mr.  Rogers,  of 
Nant-y-glo,  as  follows : 

Coke,  containing  4032  lbs.  of  carbon,  2  tons  or  4480  lbs. 

Caleinediron-ore,  containing  2240  lbs.  of  iron,  2J  "         5040  " 

Limestone,  -  -         2105  "  IJ  "         2240  « 

.heric  air,  800,000  cubical  feet  about  IJ  "  2T00  " 

To  make  one  ton  of  iron,  14,460  "* 


In  the  United  States,  the  employment  of  either  species  of  coal  and 
the  make  of  iron  from  each,  will  be  partly  governed  hj  local  circum- 
stances, and  particularly  by  the  proximity  to  the  main  deposits  of 
fuel ;  while  large  quantities  of  iron  will,  for  a  long  period,  be  made 
through  the  agency  of  wood.  The  most  rapid  advance  in  iron  mak- 
ing, of  late  years,  is  in  the  vicinity  of  the  anthracite  districts  of 
Pennsylvania,  where,  as  has  been  already  stated,  thirty-six  blast  fur- 
naces, employing  anthracite  alone,  have  been  put  in  operation  since 
the  year  1840. 

We  will  endeavour  to  present  an  epitome  of  the  iron  making  of 
Pennsylvania, — premising  that  many  of  these  returns  are  extremely 
defective. 


1828 

44 

1830 

45 

1842 

213 

1843 

1844 

1846 

317 

1847 

317 

1849 

1860 

304 

1853 

*  Minin 

g  Journiii  of 

Forges  4  RoUine 

Pig  iron  mad 

MiJU. 

tons. 

78 

24,822 

84 

131,066 

169 

161,886 

190,000 

246,000 

" 

868,066 

389,360 

263,370 

200 

198,813 

368,066 

of  Lonaoo,  1840, 1341,  and  snbBaquendy. 

HosMojGoOglc 


UNITED  STATES  OP  AMERICA, 


By  a  pamphlet  on  this  subject  published  in  1847,  by  0-  G.  Ohilds, 
there  were  in  the  year  1840,  by  the  census  returns, — 


Of  furnaces, 

From  the  bloomeries,  forges,  and 

rolling  mills  of  the  State, 
Fuel   eonsunieiJ  in   the   process, 

chiefly  charcoal,     - 
Number  of  workmen  employed  in 

all  these  operations,  including 

mining  fuel  and  ore. 


213  producing  98,395  cast-iron, 
169         "  87,244  bar  iron. 

"  355,903 

11,522  persons. 


Pennsylvania  State  is  emphatically  the  great  store-house  of  the 
Union,  in  the  way  of  coal  and  iron.  In  the  ten  following  counties 
are  located  the  principal  iron-works : 


Berts  county  haa 

Lancaster 

Clarion  .  - 

Huntingdon 

Blair    - 

Chester 

Venango 

Columbia  and  Mon 

Centre 

Armstrong 


28 
27 
25 
21 
20 


PRODUCTION. 


The  Committee  of  the  Coal  and  Iron  Association  of  Pennsylvania 
reported  in  July,  1846,  an  estimate  of  the  iron  manufacture  of  this 
State,  from  which  we  derive  the  following  summary : 


,.«. 

1850. 

No. 

Tons  of  iron 

ftnnnnaljy 

made. 

Pnmaces 
in  blast. 

Tons. 

Furnaeea  operating  by  (he  uas  of  charcoal, 
Furnaces  empIoTing  anlihracita, 

an 

348,569 

ns,4sr 

349 

317 
104 

368,056 

188,813 

Increase  in  the  nnmbar  and  prodnctjon  in  four  1 
joaia,  being  a,l;  tie  rate  of  142  per  cent,  in  \ 
thatperiod,,                                                          J 

216,1?1 

Deorease  from  184?  to  1850,  190,53T  Ions,  o 
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Oapilal  employed  in  {he  production,  of  this  amount  of  Pig  Metal. 


1842. 

1348. 

1850. 

OharooaJ  famaoes,  $4?  capitaJ  to  avery 
ton  of  pig  meUl  toannfaolnred. 

Anthracite  fnrnaoee,  $25  oapital  to  eaoh 
ton  of  pig  metal  manufactured. 

laoreaee  of  capital  lavested  ia  four  years. 

Dollan. 
6,109,400 

DolUwi. 
8,560,418 

14,669,818 

DoUare. 
12,921,576 

Capital  required  in  the  conversion  of  the  pig 
metal. 

One  iialf  tie  aggregate  made,  oonTertedl 
into  bare,  hoops,  sheet  iron,  nails,  *e.,  \ 

3,680,660 1 

The  other  half,  into  castings,  at  $10  perl 
ton,                                                        } 

1,840,380  1 

5,530,140 

2n,lM,668 

Population  employed  in  this  branch  of  industry. 
1846. 

In  mining  the  anthracite  and  ore, 

In  making  tho  charcoal, 

Persons  dependent  on  these  for  their  sub- 
sistence,      .  -  .  . 

Population  connected  with  the  produc-^ 
tion  of  iron,  and  persons  deriving  sup- 
port by  the  labour  in  the  c 
of  the  iron,  estimated  at  a  similar  num- 
ber. 


iim- 


4,978 
12,428 


69,624 


87,030 


1850. 
30,103 


Total, 


174,060  269,616 


Without  reckoning  those  who  are  connected  with  the  naanufactoriea 
of  iron,  machinery,  &c.,  or  in  the  transportation  and  sale  of  coal  and 
iron,  or  in  the  business  of  railways,,  canals,  &c. 

ta  the  collection  of  "Documents  relating  to  the  Manufacture  of 
Iron  in  Pennsylvania,"  published  on  behalf  of  tbe  convention  of  Iron 
Masters,  in  1850,  ia  an  appendix  by  Charles  E.  Smith,  Esq.,  Chair- 
man of  the  Committee  on  Statistics,  This  article  contains  fifteen 
very  valuable  illustrative  tabular  statements,  some  of  which  we  have 
taken  the  liberty  of  condensing  in  our  pages. 

Blast  furnaces  298,  and  6  bloomeries,  one-fifth  using  anthracite, 
304. 
Present  capacity,  tons,  550,959. 

1847.  1849.  1850. 

Made  in  tons,        389,350  253,370  198,813 
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According  to  the  statement  of  Governor  Johnson,  the  condition  of 
the  Iroh  interest  in  Pennsylvania,  Isfc  January,  1851,*  was, 

Total  number  of  Jron  Works  of  all  descriptions,  504 

of  men  employed  in  the  process,  41,616 

of  horses  employed,                -  13,562 

Capital  invested  in  land,  huildings,  machinery,  &c.,  §20,502,076 

The  amount  of  toll  collected  upon  Iron  at  all  "the  offices  on  the 
Pennsylvania  State  Improvements,  for  1853,  ^122,383.t 

We  take  from  a  local  paperj  the  following  list  of  16  iron  estab- 
lishments which,  during  this  year,  1854,  will  furnish  160,000  tons  of 
railroad  bars,  representing  in  production,  §5,500,000  for  labour,  and 
1,826,000  tons  of  raw  materials,  as  follows : 

Pig  iron,  required  IJ  ton  per  ton  of  rails,  213,333  tons. 

Coal  used,  5^  tons  per  ton  of  rails,  840,000     " 

Iron  ore,  3|  tons  per  ton  of  rails,  560,000     " 

Limestone,  IJ  tons  per  ton  of  rails,  213,333     " 


Total  number  of  tons  raw  material,  1,826,666 

The  capital  employed  in  these  establishments  is  reckoned  at 
110,000,000.  They  support  a  population  of  92,500  persons.  We 
give  the  list  of  the  mills,  and  their  production  of  rails,  in  1854 : 

Tons. 

Montour  Iron  Works,  Danville,  Pa.,         -  -  18,000 

Rough  and  Keady,            *'            *'           .  -  4,000 

Lackawanna,  Scranton,                  "         ■ .  ,  16,000 

Phcenix  Iron  Works,  PhanixviUe,  Pa.,     -  -  20,000 

Safe  Harbour,  Safe  Harbour,           "        -  -  15,000 

Great  Western,  Brady's  Bend,        "        -  -  12,000 

New  Works,  Pittsburg,                     «        -  -  5,000 

Pottsville  Iron  Works,  Pottsville,    "        -  -  3,000 

Cambria  Iron  Works,  Cambria,       "        -  -  5,000 

Trenton  Works,  Trenton,  N.  J.,                -  -  15,000 

Massachusetts  Iron  Works,  Boston,  Mass.,  -  15,000 

Mount  Savage  Iron  Works,          ...  12,000 

Richmond  Mill,  Richmond  Va.,   -            -  -  5,000 

Washington  Rolling  Mill,  Wheeling,  Va.,  -  5,000 

Orescent  Works,  Wheeling,  Ya.,               -  -  5,000 

New  Mill,  Portsmouth,  Ohio,       -            -  -  5,000 


100,000 
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Statement  of  the  aupplies  of  Penneylva 
delphia  from  the  interior  of  the  Sta 
during  the  year  1846.* 


1  Iron  received  at  Phila- 
by  canals  and  railways, 


Pig  iron  and  cagtinga, 

Wrought  iron, 

Blooms, 

Nails  and  spikes,    - 


In  184T, 
Pennsylvania  now  prodn 


Tons  of  2240  lb 
66,568 
15,588 
6,278 
4,745 

Total,  93,179 


Value,    $3,944,055 
"  was  5,687,670 


les  368,056  tons  of  pig  iron,  valued,  when 
&c.,  at  $23,921,960.f 


worked  into  bi 
Siateineni  of  the  importation  of  Foreign  Iron  into  the  Port  of  Philadelphia. 


1832W  im. ' 

1542. 

'  IBM. 

Icon,  oiiiefly  railroad  iron   . 
M^af^tnre'd  iron,       '.        '. 

3,276  [ 
1,330  J 

Tom. 
79,738 

3,714 

S,i1b 

The  recent  reduction  ia  attribiitable  to  the  vast  extension  of  the 
domestic  production. 

Anwu^  of  Iron  imported  into  Philadelphia  during  year  1863,  amiparmg  with 
,  previmia  years,  from  Annual  R^ort  of  the  Board  of  Trade. 


1850. 

1861. 

1S6?. 

"1853. 

Iron,  tons, 

Iron,  baiB, ,    . 

Iron,  linndles, 

4,a4i 
358,T2a 

10,B66 
297,007 
153,869 

13,323 
233,081 
I20,02S 

24,644 
376,077 
194,338 

Imports  at  Philadelphia., 

Foreign  iron  imported  into  the  District  of  Philadelphia,  during  the- 
year  1853 : 


Bailroad  Iron, 
Rolled  Iron, 

Hammered  and  sheet  Iron, 
Pig  Iron, 

Old  and  Scrap  Iron^ 


Tona. 

337 

14,870 

1,988 

20,083 

105 

57 


1,  January  2d,  1847. 
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464 

14 

3 

25 

1,03Y 

13 

3 

7 

122 

8 

0 

10 
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Tons. 

Chains,  &c., 

Steel,        -  -  '    - 

Anvila,  &c., 

Nails,  &c.,  -  -         .    -                32         3         1         5 

Hampiers,  .-  -             -               11         1         3       21 

Iron  Wire,  ,  -             .                13       15         1         0 

Within  a  year  or  two,  and  extending  to  the  present  time,  the  man- 
ufacture of  iron  has  greatly  increased';  and  tho  construction  of  new 
-works  on  the  largest  scale,  and  the  enlargement  of  old  ones,  are 
pushed  with  such  activity  that  it  would  be  impossible  to  enumerate 
them,  were  it>  nfecessary,  in  a  work  like  this.  The  attention  of  the 
traveller  is  attracted  by  the  appearance  of  new  works  in  unexpected 
places,  and  announcements  of  the  more  prominent  ones  are  constantly 
made  in  the  newspapers.  Of  these,  we  condense  from  the  Public 
Ledger  the  following  in  relation  to  the  Cambria  Iron  Company's 
Wor^s. 

"  These  works  are  situated  at  the  confluence  of  the  Little  and 
Great  Conemaugh  rivers,  immediately  below  the  thriving  borough  of 
Johnstown,  iiear  the  western  slope  of  the  Alleghany  mountain.  The 
property  embraces  about  twenty-five  thousanfl  acres.  The  lands, 
with  four  charcoal  furnaces,  and  other  improvements,  were  purchased 
a  !few  years  ago,  for  the  sum  of  three  hundred  thousand  dollars. 
They  are  accessible  by  the  western  division  of  the.  Pennsylvania 
Canal,  the  Portage  Railroads  of  tho  State,  and  by  the  Pennsylvania 
Railroad,  which  traverse  them  east  and  west.  The  country  has  been 
here  upheaved  by  some  internal  convulsion,  and  with  it  on  both  sides 
of  a  narrow  valley,  the  richest  deposits  of  iron  ores,  bitumiuous  coal, 
hydraulic  cement,  fire  brick  clay,  and  limestone,  in  strata  contiguous 
to  each  other.  The  principal  vein,  adjoining  the  furnace  and  rolling 
mill,  (carbonate  of  iron,)  lies  over  the  coal  measures,  about  two  hun- 
dred feet  above  the  ^ed  of  tho  Conemaugh,  and  sixty  feet  above  the 
tunnel  head  of  the  furnaces.  It  covers  an  area  of  one  hundred  and 
sixty  acres,  and  contains  an  inexhaustible  deposit  of  ore,  which  smelts 
very  freely,  requiring  but  little  limestone,  as  a  Sux,  It  makes  a 
superior  quality  of  pig,  either  for  forge  or  foundry.  There  are  five 
coal  veins  besides,  four  above  the. level  of  the  canal,  and  seven  feet 
vein  below,  which  the  company  will  have  to  work  with  a  shaft  fifty  or 
sixty  feet  deep,  if  ever  they  should  need  it.  The  second  vein  lies 
upon  a  bed  of  hydraulic  cement,  which  is  five  feet  thick  and  of  good 
quality,  and  the  third  upon  a  bed  of  limestone,  two  feet  thick,  which 
is  used  for  fluxing  the  ores  in  the  furnaces.  The  great  advantage  of 
the  estate  is,  that  it  presents  one  of  the  most  eligible  sites  for  fur- 
naces, rolling  mills,  foundries,  and  other  iron  working  establishments 
in  the  world,  nature  having  provided  an  exuberant  store  of  wealth, 
and  left  it  to  the  art  of  man  to  take  it  out  easily  and  roll  it  down  to 
the  tunnel  head  of  the  furnaces,  a  labour-saving  machine,  worked  by 
the  power  of  gravitation.     The  Cambria  Iron  Company  has  a  capital 
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of  a  million  of  dollars,  fully  paid  in.  Besides  tTie  four  blast  furtiacea, 
wtich  hare  lately  been  enlarged  and  imprOYed,  and  are  now  yielding 
a  product  of  two  hundred  tons  of  piga  per  week,  the  company  have 
nearly  completed  four  other  blast  furnaces,  for  smelting  with  coke 
the  iron  ores  taken  from  the  face  of  the  hill,  and  caleiilated  to  pro- 
duce each  five  thousand  tons  of  pigs  per  annum,  making  an  aggre- 
gate of  about  twenty-eight  thousand  tons  per  annum.  They  have 
also  finished  a  large  roiling  mill,  six  hundred  by  three  hundred  and 
fifty  feet  in  extent,  in  the  shape  of  a  cross,  with  sixty  puddling  stacks, 
twelve  heating  furnaces,  four  scrap  furnaces,  &c,,  and  which,  when  in 
full  operation,  will  produce  more  than  one  hundred  tons  of  railway 
iron  per  day,  or  thirty  thousand  tons  per  annum.  This,  we  believe, 
is  the  largest  single  mill  in  existence.  ,  The  engine  for  the  four  blast 
furnaces  is  four  hundred  horse  power.  To  drive  it,  there  are  eight 
boilers  to  each  furnace,  thirty-two  boilers  in  all,  sixteen  of  them  forty 
feet  long  and  thirty-six  inches  in  diameter,  and  sixteen  thirty-four 
feet  long  and  thirty  inches  in  diameter.  The  steam  cylinders  are 
tw*  of  twenty-eight  inch  bore  and  eight  feet  stroke,  and  the  blast 
cylinders  are  seventy-two  inches  bore  and  six  feet  stroke,  making  at 
full  speed  seventy  thousand  cubic  feet  of  blast  per  minute.  The  fuel 
for  making  steam  and  heating  the  hot  blast  pipes,  is  furnished  by  the 
gas  extracted  from  the  furnace  stack  flues  below  the  tunnel  head, 
and  ignited  under  the  boilers.  The  aggregate  horse  power  of  the 
mill  is  four  hundred  and  forty,  driving  four  engines.  The  engine 
for  the  squeezers  ia  forty-two  inch  stroke,  eighteen  inch  bore  and 
eighty  horse  power;  for  the  roughing  rolls,  it  is  six'  feet  stroke, 
twenty-six  inch  bore,  and  one  hundred  and  fifty  horse  power ;  for  the 
rail  mil!  it  is  four  and  a  half  feet  stroke,  twenty-six  inch  bore,  and 
one  hundred  and  fifty  horse  power;  and  for  driving  blowers,  shears, 
pumps,  saws,  &c.,  the  engine  is  forty-two  inch  stroke  and  sixteen 
inch  bore.  There  are  sixteen  boilers  of  thirty-six  inches  diameter, 
and  forty  feet  long." 

(?as,  as  an  auxiliary  in  smelting  iron,  in  Pennsylvania. 

The  quantity  of  coal  [anthracite]  usually  required  in  the  iron 
works,  has  of  late  been  reduced  by  the  process  of  heating  the  blast 
by  the  gas  from  the  top ;  and  the  steam  engine  is  worked  by  heat 
derived  from  the  same  source — the  boiler  being  at  the  top  of  the  fur- 

The  following  account  of  the  construction  of  blast  furnaces  for 
smelting  iron  with  anthracite,  was  prepared  by  the  editor  of  this 
edition,  for  the  American  Journal  of  Science,  in  which  it  appeared 
in  1848.  The  details  are  those  of  the  Chikiswalungo  furnace,  near 
Columbia,  Pennsylvania,  of  which  the  editor  is  senior  proprietor. 

"  The  anthracite  which  we  have  found  best  adapted  for  smelting 
iron,  is  that  of  the  Big  Vein  of  Wilkesbarre,  furnishing  tho  coal  of 
the'Baltimore  Company;'  the  'Diamond,'  of  M.  0.  Mordecai ;  and 
the  'Black  Diamond,'  of  Eobarta,  Walton  &  Co.;  all  of  which  are 
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from  tLesame  strata  and  of  the  same  quality.  These  coala  comniand 
about  twenty-five  cents  a  ton  more  in  the  general  market,  than  the 
others  in  this  part  of  the  coal  region. ,  The  Pittston  coal  is  of  a  good 
quality,  hut  being  softer,  it  makes  more  waste  in  handling,  and  being 
more  distant,  transportation  downwards  is  somewhat  higher,  and 
boatmen  will  not  go  there  for  freight,  if  they  can  get  it  lower  down. 
The  North  Branch  canal  extension  being  completed,  this  coal  will  in 
future  have  its  natural  outlet  northwards. 

"  The  Pine-Grove  region  supplies  an  excellent  coal  for  domestic 
purposes  and  the  generation  of  steam.  It  is  not  hard  enough  for 
smelting  iron,  although  it  can  be  used. 

"  Some  of  the  Shamotin  beds,  or  those  of  tho  Coal  Mountain 
Company,  we  judge  to  be  well  adapted  for  smelting  iron.  We  have 
not  been  successful  ih' using  Plymouth  coal. 

"Pfwsihg  eastward  to  the  Schuylkill  and  Lehigh  region,  we  again 
meet  with  good  iron  smelting  coal.  Moat  of  the  Lehigh  coal  will 
answer  this  purpose,  except  that  of  Buck  Mountain,  which  is  a  free 
burning  white-ash,  well  adapted  for  generating  steam.  The  Broad 
.Mountain  white-ash  coal  is  among  the  beat  for  iron  smelting.  Bed- 
ash coal  generally  burns  too  freely  for  this  purpose,  although  well 
adapted  for  steam  purposes. 

"The  occurrence  of  inexhaustible  strata  of  anthracite  coal  in 
Pennsylvania,  has  attracted  the  attention  of  miners  and  practical 
men  generally,  to  its  use  in  smelting  iron.  With  charcoal,  this  pro- 
cess requires  a  peculiar  location,  and  a  large  capital,  to  be  invested 
in  extensive  woodland  tracts,  which  are  generally  mountainous,  and 
consequently  cheaper,  being  unfitted  for  agriculture.  This  renders 
the  construction  of  the  necessary  roads  difficult,  and  transportation 
expensive.  The  number  of  workmen  employed  in  wood-cutting,  coal-' 
ing,  and  hauling,  is  large,  and  the  expense  of  horses  and  wagons, 
forms  a  considerable  item.  Charcoal  being  a  soft,  porous  material, 
much  of  it  is  wasted  in  transportation  and  handling,  and  large  sheds 
are  required  to  store  and  keep  it  dry.  These  various  contingencies 
require  the  general  manager  to  have  industry,  judgment,  and  good 
business  habits.  In  using  anthracite,  the  exact  expense  of  the  fuel 
is  known,  the  transportation  being  by  railways  or  canals  extending 
to  most  of  the  mines,  and  if  the  furnace  is  placed  near  such  public 
works,  there  will  be  but  little  waste  of  coal  in  its  final  transportation. 
There  is  but  little  waste  in  the  transportation  of  ore,  which  is  of 
coarse  common  to  both  kinds  of  fuel. 

"  The  earlier  attempts  at  smelting  iron  with  anthracite  in  the  ordi- 
nary furnace,  failed  so  completely,  that  it  was  by  some  deemed  im- 
possible to  accomplish  it ;  while  others,  looking  to  a  different  con- 
struction for  a  solution  of  the  problem,  devised  various  structures, 
more  remarkable  for  ingenuity  than  utility;  later  experiments  hav- 
ing proved  that  no  such  modifications  are  necessary,  except  perhaps 
a  higher  inclination  of  the  bosh  and  a  less  contracted  tunnel-head. 

"Incandescent  anthracite  has  the  peculiarity  of  being  rapidly 
extinguished  when  struck  with  a  blast  of  cold  air,  the  loss  of  heat 
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from  thia  source  exceeding  that  resulting  from  combustion;  and 
although  this  phenomenon  does  not  take  place  when  the  temperature 
exceeds  a  certain  point,  the  vast  accession  of  cold  air  in  a  blast  fur- 
nace, may  be  sufficient  under  slightly  unfavourable  conditions,  to  pro- 
duce it  at  any  time.  Hence  a  hot  blast,  which  is  econojnical  when 
charcoal  is  used,  becomes  an  essential  element  of  success  with  anthra- 
cite ;  and  its  temperature  should  not  be  less  than  is  sufficient  to  smelt 
a  slip  of  lead  opposed  to  a  jet  of  *it  near  the  twiers.  Anthracite 
being  a  very  dense  and  concentrated  fuel,  the  amount  of  air  thrown 
in  must  be  much  greater  than  when  charcoal  is  used.  Success,  there- 
fore, depends  upon  the  quantity  as  well  as  upon  the  temperature  of 
the  blast. 

"  The  necessary  amount  of  oxygen  can  be  secured  only  hj  means 
of  the  proper  machinery,  and  a  certain  velocity  of  the  blast ;  and  in 
consequence  of  this  fact,  the  false  opinion  that  the  effect  depends 
merely  upon  the  velocity  or  sharpness  of  the  jet,  is  universally  main- 
tained.    In  consequence  of  this  view,  the  exit  pipe  is  reduced  to  a 


small  Biae,  and  the  quantity  secured  by  increased  velocity  under  a 
high  pressure ;  which  causes  much  of  the  blast  to  be  lost,  as  among 
the  multitude  of  joints  to  be  made  air-tight,  it  is  impossible  to  secure 
them  all.  Besides  thia,  the  machinery  is  liable  to  injury  from  the 
great  and  unnecessary  strain  upon  it. 

"  The  stack  or  main  structure  of  a  blast  furnace,  is  a  quadrangu- 
lar pyramid,  the  lower  portion  of  which  has  an  arched  passage 
through  the  middle  of  each  side,  leaving  four  large  piers  of  masonry. 
Three  of  these  passages  (A,  fig.  1}  are  named  twier-arches.  The 
junction  of  these  arches  forms  an  open  square  about  one-third  the 
diameter  of  the  stack,  in  which  the  hearth,  (which  requ^ea  renewal 
from' time  to  time,)  is  built  up  with  large  cut  stones  of  Infoeous  con- 
glomerate or  sandstone.  Near  the  top  of  the  hearth,  the  inner  por- 
tion of  the  four  arches  is  closed  by  forming  a  square  with  eight  large 
sows  or  iron  beams,  four  of  which  are  shown  in  section  at  S  in  fig.  2, 
their  position  nearly  corresponding  with  the  dotted  square  in  fig.  1. 
The  dotted  circle  in  fig.  1,  indicates  the  internal  face  of  the  fire-brick 
lining  {I,  fig,  2)  at  its  widest  part,  and  also  the  top  of  the  bosh,*  {b, 
fig.  1,  2.)  The  lining  being  circular  and  the  lowerportion  a  square, 
the  former  is  supported  upon  four  plates  {q)  of  such  a  fot;m  as  to 
close  the  angles  of  the  latter,  and  at  the  head  of  the  furnace  it  is 
continued  in  an  ordinary  brick-work  chimney,  (2,  fig.  3,)  leaving  one 
or  two  large  vacant  spaces  for  the  purpose  of  filling.  The  chief  use 
of  this  chimney  is  to  protect  the  workmen  from  the  heat. 

"  The  two  posterior  piers  have  a  circular  passage  (fig.  1,  2,  g)  for 
the  admission  of  the  blast  pipe,  p,  which  descends  from  the  hot-oven 
{0,  fig.  3)  at  the  head  of  the  stack.  This  passage  is  sometimes  con- 
tinued through  the  front  piers,  which  renders  the  front  or  working 
arch,  cooler,  and  gives  more  ready  access  to  the  twiers.  The  blast 
pipe  is  carried  by  appropriate  branches  to  the  posterior  and  lateral 


*  This  irord  is  from  tlie  Oecman  word  hOsciiuag,  a  slope. 
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twiers,  t,  t,  t,  fig.  1,  the  former  being  seen  in  longitudinal — and  one 
of  the  latter  in  transverse  section,  at  (  in  fig.  2, 

"To  prevent  the  twierfrom  being  destroyed  by  contact  with  the  fire 
of  the  hearth,  it  is  made  of  an  interior  and  exterior  cone  of  wrought, 
iron,  with  ..a  stream  of  water  circulating  between  them.  The  twier 
receives  the  noazle,  and  this  the  belly-pipe,  which  is  attached  to  the 
terminal  upright  portion  of  the  blast-pipe,  called  the  ball-and-socket 
joint,  from  having  a  connexbn  of  this  kind.  Behind  this,  at  k,  there 
is  a  small  aperture,  to  insert  an  iron  rod  to  detach  any  slag  that  may 
cling  to  the  twier.  As  the  smelted  materials  within  the  hearth  fre- 
quently rise  above  the  twiers,  it  is  evident  tha,fc,  in  case  the  blast 
should  be  accidentally  checked,  they  would  flow  into  the  blast-pipe. 
To  prevent  this,  a  valve  [v,  fig.  2,)  is  interposed,  which  is- kept  open 
by  the  blast,  but  falls  the  moment  the  pressure  is  removed. 

"  The  cavity  of  the  hearth,  (H^,  fig.  1,  2)  where  the  metal  is  reduced 
and  retained,  bears  a  very  small  proportion  to  the  size  of  the  stack. 
In  the  figures,  which  are  drawn  to  a  scale  of  one-eighth  of  an  inch 

Fig.  1. 


' '  ,■  -■;■-  \v '--■■' 


to  a  foot,  it  is  two  feet  wide,  and  five  and  a  half  feet  long,  but  en- 
larges upwards  in  a  slight  degree.  The  back  and  front  of  the  hearth 
1  by  a  partial  partition  called  the  temp,  (m,  fig,  1,  2,) 
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made  of  fire-bricks,  and  which  doea  not  eStend  to  the  bottom  of  the 
hearth.  The  horizontal  dotted  line,  {h,  fig.  2,)  showa  the  level  to 
which  the  smelted  materials  can  rise  before  running  over  the  dam- 
stone  (d)  at  c,  where  the  cinder  will  escape  first,  being  the  lightest, 
whilst  the  smelted  iron  occupies  the  bottom.  To  prevent  the  fluid 
matter  from  being  forced  out  by  the  blast,  clay  is  rammed  beneath 
the  temp,  aronnd  the  twiers,  and  upon  the  surface,  at  A,  where  it  is 
retained  by  heavy  iron  plates,  which  are  raised  every  few  hours,  to 
allow  the  cinder  to  run  off  along  the  level  of  the  top  of  the  duat-plate 
c,  i,  whilst  the  metal  is  run  oif  every  twelve  hours,  at  the  lower  level 
of  d,  through  an  aperture  at  the  bottom  of  the  dam-stone.  The 
dam-stone  is  defended  in  front  by  a  large  iron  dam-plate  {de,  fig.  1) 
against  which  the  dust-plate  e,  i,  rests.  •  The  lower  edge  of  the  latter 
rests  upon  the  ground,  which  is  raised  to  about  the  level  of  the  bot- 
tom of  the  hearth  t?)  e. 

Fig.  2. 


Esilauatonoflfei 
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■ "  !Fig.  2  would  represent  a  transverse  section  of  tlie  stack,  if  the 
left  half  were  ajmmetrical  with  the  right.  In  this  case  the  temp  m, 
and  the  open  space  in  front  of  it  would  be  filled  with  stone  to  the 
bottom  of  the  hearth,  and  e  would  represent  the  place  of  exit  for  the 

"  The  bosh  B  B,  fig.  2,  (shaded  vertically,)  resembles  a  large  fun- 
nel except  that  its  termination  at  H,  fig.  1,  2,  is  square.  It  is  built 
of  fire  briclis,  except  its  lower  portion  in  front,  where,  in  conse- 
quenee  of  the  open  temp  arch  (m),  a  large  stone  (m)  called  the 
Bconah'n,  ia  laid  across  the  front  portion  of  the  hearth,  The  inclina- 
tion of  the  bosh  is  seen  to  be  at  a  higher  angle  than  when^jfiharcoal 
ia  used  ;  but  it  may  vary  considerably  without  affecting  the  result. 
Wlien  in  blast  a  few  months,  the  bosh  increases  in  steepness  from 
the  abrasion  of  its  surface,  and  the  hearth  partakes  of  this  enlarge- 
ment ;  so  that  instead  of  being  a  parallelogram,  it  assumes  an  oval 
form.  The  enlargement  of  the  hearth  continues  until  its  walls  be- 
come so  thin,  that  the  radiation  of  the  heat  will  prevent  the  inner 
portion  from  melting,  away  any  further;  and  in  case  the  temperature 
diminishes,  the  inside  will  be  protected  by  a  coating  of  slag.  I  have 
known  a  furnace  to  be  in  successful  action,  when  the  hearth  had  been 
so  much  enlarged  as  to  have  the  middle  portion  of  the  inmost  back 
sow  {s,  fig.  2)  melted  away,  permitting  the  blast  to  escape  until  the 
aperture  was  closed  with  tenacious  clay.  In  this  case  the  under 
surface  of  the  sow  was  in  contact  with  the  brick  wall  usually  built 
beneath,  as  an  additional  barrier  to  the  escape  of  the  heat. 

*'  Towards  the  heaid  of  the  furnace,  there  are  three  equidistant  aper- 
tures (/,  fig.  2)  to  admit  the  waste  flame,  first  under  the  boilers, 
then  through  a  return  flue  in  them  into  a  hot  oven,  which  is  placed 
in  part  upon  the  top  of  the  stack  posteriorily  and  laterally.  When 
a  separate  engine  is  employed,  the  oven  is  placed  upon  the  front 
side  of  the  top,  and  the  flame  passes  iilto  it  by  a  single  aperture. 

"The  boilers  are  in  this  case  three  in  number,  twenty-six  feet  long, 
forty-five  inches  in  diameter,  with  a  return  flue  eighteen  inches  in 
diameter.  They  are  represented  as  otmi,  in  fig.  3,  where  the  course 
of  the  flame  is  represented  by  the  arrows  leaving  the  outlet  of  the 
flues  in  the  stack,  and  passing  beneath  and  through  the  boilers  into 
the  hot  oven  o,  which  has  one  or  two  high  chimneys  to  secure  a  pro- 
per draft.  For  the  purpose  of  exhibiting  the  position  of  the  boilers,. 
a  part  only  of  the  brickwork  which  supports  and  encloses  them  is 
represented  in  the  figure  and  the  minor  details  of  construction  are 
omitted.  Figure  (3)  is  an  elevation  and  partial  section  of  the  right 
side  of  fig.  1,  2,  showing  a  twier  arch,  with  the  aperture  for  the  ad- 
mission of  the  blast,  the  parapet  upon  the  top,  and  the  chimney  (3) 
around  the  tunnel-head.  The  engine*  is  placed  upon  the  ground  on 
this  side,  the  boilers  extending  to  the  bank  against  which  the  struc- 
ture stands.  When  the  convenience  of  a  hank  or  hill  cannot  be 
had,  it  is  evident  that  both  the  boilers  and  oven  might  be  placed  on 
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or  near  the  ground,  if  the  chimney  were 
than  seventy  feet,)  and  the  "walls  built  so  e 


iufficiently  high,  {not  leas 
J  to  be  free  from  crevicea. 


"  The  boilers  are  supported  on  large  iron  beams,  (partly  shown 
below  the  bricks  at  x,)  between  which  arches  are  turned  in  thoir 
longitudinal  direction.  There  are  several  doors  in  the  position  of  x, 
to  allow  the  flues  to  be  cleared  from  ashes,  &g.  These  doors  open 
into  the  arches  beneath,  and  there  are  others  along  the  sides  for  the 
same  purpose.  The  boilers  are  usually  placed  in  contact  with  the 
oven ;  but  the  passage  y  (which  extends  to  the  chimneys)  is  proposed 
to  be  left  to  turn  more  or  less  of  the  flame  into  the  chimneys,  which 
will  place  the  relative  distribution  of  the  heat  to  the  oven  and  boilers 
under  control,  a  point  which  seems  not  to  have  been  hitherto  attained. 
This  might  also  be  accomplished  by  separate  chimneys  to  the  oven 
and  boilers.  In  either  case,  the  chimneys  must  be  supplied  with  a 
damper,  which  is  best  placed  npon  the  top. 

"  If  four  simple  boilers  were  used,  the  flame  might  be  passed  under 
one  pair  and  return  under  the  other ;  or  the  oven  might  be  placed 
upon  the  bank,  which  would  afford  a  good  foundation  for  it  and  its 
chimneys  ;  but  the  distance  which  the  heated  blast  would  be  required 
to  travel  before  reaching  the  twiers,  would  be  an  objection. 


>y  Go  Ogle 


430  USITED  STATES  OP  AMERICA. 

■  *'  The  hot-oven  is  huilt  and  arched  over  with  brick,  and  strongly 
hound  externally  with  iron,  the  heat  being  sufficient  to  destroy  sup- 
ports passing  through  it.  It  is  euffieicntly  large  to  contain  a  small 
forest  of  upright  flattened  pipes  about  ten  feet  high,  with  an  Internal 
cavity  of  about  four  by  seven  or  eight  inches,  the  thickness  of  the  metal 
being  about  an  inch.  These  are  maintained  at  a  red  heat,  the  blast 
through  them  preventing  their  destruction.  They  stand  upon  two  large 
pipes  or  cylinders  about  a  foot  in  diameter,  and  from  twelve  to  fifteen 
feet  long,  with  a  single  row  of  apertures,  (a,  d,  fig. 
4,)  and  one  or  more   (5,  e)  large  enough  to  admit  Kg-  i- 

of  a  double  row  of  apertures.     Over  the  neck  of  each 
aperture  a  detached  collar  is  placed,  into  which  a 
pipe  is  firmly  cemented,  and  the  heads  of  two  pipes 
on  adjoining  cylinders  are  similarly  connected  by  an 
auxiliary  pipe  forming  a  semicircular  or  gothic  arch, 
as  represented  in  section  in  the  upper  part  of  the 
figure.     The  blast  entering  the  first  cylinder  at  a, 
meets  a  partition  near   the  middle,  and  has  to  pass 
through  the  seven  openings  aiid  pipes   across  the 
arched  heads  into  5,  and  so  on  to  d  d,  when  it  passes 
in  the  opposite  direction  to  its  place  of  exit  s.t'ff,    .  $    /      e     d 
whence  it  descends  to  the  twiers.     The  partitions  are 
not  in  the  middle  of  the  cylinders,  because  by  the  time  the  air  has 
passed  half  through  them,  it  requires  more  room  on  account  of  its 
expansion."    H. 

■WIRE   CABLES. 


Wire  ropes  or  cables  adopted  in  mining  shafts  and  on  inclined 
planes,  in  preference  to  hempen  ropes. 

It  does  not  appear  that  the  use  of  wire  cables  in  the  hard  anthra- 
cite collieriea  of  Schuylkill  county,  has  been  altogether  successful  as  a 
substitute  for  hempen  rope  in  the  "slopes."  The  difficulty  arises 
from  the  chafing  of  the  cables,  and  the  slogging  of  the  rollers  by 
fragments  of  anthracite,  which  injure  the  wire  cables  much  more- 
rapidly  than  it  does  the  hempen  ropes, 

We  annex  some  valuable  information  on  the  subject  of  Iron  Wire 
cables,  taken  from  the  Foreign  portion  of  the  first  edition. 

Employment  of  Iron  Wire  Cables  in  the  coal  pits  where  steam  engines 
are  used. 

M.  le  Bergmeister  Klota  has  published  a  note  in  the  "AreMv  fUr 
Mineralogie,"  which  article  has  been  translated  by  M.  Ch.  Oombes. 
The  translator  states  that  twisted  iron  wire  cables  have  been  in- 
troduced in  the  shafts  of  extraction  in  the  mines  of  the  Hartz.     The 
economy  in  the  costs  of  extraction  resulting  from  these  wire  cables, 
1  with  those  formerly  made  of  hemp,  soon  detarmined  the 
I  and  proprietors  of  the  mines  of  Saxony,  of  Prussia,  and 
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almost  all  Germany,  to  adopt  them.  In  France  they  have  been  slow 
to  follow  thia  example.  The  economical  details,  very  circumstan- 
tially presented  in  M.  Klotz'a  notice,  appear  to  call  for  the  attention 
of  proprietors  of  mines,  and  of  maniifacturera  of  wire,  in  all  coun- 
tries ;  and  we  present  the  readers  of  this  volume  with  some  valuable 
practical  results,  obtained  under  the  supervision  of  the  Prussian  min- 
ing engineers,  which  are,  probably,  perfectly  new  to  them. 

Mempen  Cables. — Towards  the  close  of  the  year  1833,  the  provid- 
ing and  maintenance  of  the  "  cables  of  extraction,"  in  several  of 
the  collieries  in  the  district  of  Essen  and  Werden,  in  Prussia,  were- 
given  to  the  enterprise  and  competition  of  the  manufacturers  of 
hempen  ropes ;  their  remuneration  consisting  of  a  price  agreed  on  for 
each  100  schefFel  [  =^  147.9  English  bushels]  of  coal  extracted  from 
the  mine,  or  shaft. 

The  names  of  those  collieries,  their  depth  of  shaft,  and  the  prices 
paid  for  the  service  of  those  hempen  cables,  are  as  follows : 

That  of  Saelzer,  whose  vertical  shaft  is  216  Engl,  feet  deep,  and 
that  of  Neuo  Aack,  which  is  308  feet,  Engl,  deep,  paying  fr.  0.3608 
=  S^d.  {three  pence  halfpenny)  =  $0.07  per  100  scheffel  [  =  147.9 
Engl,  bushels]  ■=  about  five  tons.  These  terms  are  equivalent  to  y\ 
of  one  penny  Engl,  or  ^O.OItV  American  currency,  per  ton,  aa  cost 
or  service  of  the  hempen  cables.  ' 

The  colliery  of  Wische,  for  a  vertical  shaft  of  81  lachters  ^= 
152.604  metres  [  =  500  English  feet,]  paying  fr.  0.4638  [  ^  i.iQid. 
—  $0.09]  per  each  hundred  scheffela.  This  is  equivalent  to  y'^ths  of 
one  penny,  or  $0.01tV  per  ton,  for  use  of  the  ropes. 

That  of  the  Kuntswerk,  whose  shaft  is  46  lachter  =:  152.6  metres 
[=283  Engl,  feet,]  paying  2  silbergros  6  pfennigs  =  fr.  0.3092 
[^3  pence  Engl.  =.  10.06  American,]  per  100  scheffela.  This 
charge  is  equivalent  to  ^  of  a  penny  or  $0.01tV  per  ton. 

Subsequently,  the  price  was  lowered,  in  this  case,  =  2Tof^-  Eng- 
lish, ^  $0,04yL  per  100  seheffels.  Therefore  the  payment  for  the 
use  of  the  hempen  ropes  was  reduced  to  -f-^  of  a  penny,  or  $0,00.88 
per  ton.  But,  it  is  added,  at  this  last  price,  the  contractor  of  cables 
suffered  a  loss,  which  he  was  able  to  prove. 

The  colliery  of  Braut  in  Kupers  wiese  has  had  for  several  years  a 
contract  which  still  subsists,  by  which  it  pays  for  the  extraction  of 
each  100  seheffels,  by  an  inclined  shaft,  of  39  lachter  [  —  240  feet,] 
Z.69Qd.  Engl.  =-7i%  cents.  This  sum  is  equal  to  O.U^d.  =  $0.01t*^ 
per  ton. 

Without  following  M.  Klotz  through  the  details  of  the  compara- 
tive vaiue,  weight,  durability,  cost,  and  power  of  the  wire  cables,  at 
nil  the  shafts,  we  will  select  the  first  only,  the  colliery  of 

Salzer  and  Neue  Aack. 

1.  EesiiUs  with  the  hempen  cables. — In  1833,  two  cables  were 
placed  in  these  shafts,  which  lasted  six  months  and  fourteen  days. 
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They  cost  917  fr.  [  =  £37,1  ^n^  raised  19,645  tons  of  coal.  Thus 
the  expense  was  -^^^  of  a  penny  ^=  $0,O0j^  cent  per  ton. 

At  the  end  of  that  time,  in  1834,  two  other  new  hempeo  cablea 
were  placed  in  the  shaft,  which  lasted  six  months  and  seventeen  days, 
and  the  charges,  amount  of  work,  and  expense  per  ton,  were  about 
the  same  as  the  preceding. 

A-  third  and  last  set  of  hempen  ropes  lasted  eight  months  and  a 
■half;  and,  calculating  from  the  data  furnished  by  the  author,  the  ex- 
penses amounted  to  0.54  penny  ^=  1.08  cent  per  ton,  of  coal  raised. 

Heaults  with  the  annealed  wire  cables. — In  1835,  the  first  two 
cables  of  this  description  were  adopted  at  this  colliery.  The  two, 
together,  were  931  feet  in  length  :  weighing  898  livres  [  ^  988  lbs.] 
one  of  them  lasted  one  year  three  months  and  twenty-four  days. 
The  expense  per  each  100  scheffel  amounted  to  fr.  0.0655  —  0.126d. 
=  SO.OO^Vo-  psr  ton.  The  other  lasted  fourteen  mouths,  and  the 
charges  per  ton' were  O.lQd.  =  0.32  cent. 

Mesults  with  un-annealed  wife  ropes. — In  1838,  two  cables  of  this 
kind  were  fixed,  which  lasted  eleven  months  ;  their  cost  and  expenses 
formed  a  charge  on  the  coal  produced,  of  only  penny  0.089,  ^^  ct. 
0'.178  per  ton. 

On  comparing  these  four  results,  their  proportionate  expense  on 
the  extraction  of  the  coal  is  as  follows : 


1.  Contract  with  the  hempen  rope  manufac- 
turers, 0.70^1.40  per  ton. 

2.  Expense     when    using  1  1st  and  2d  set,  0.45=^0.90  1 
hempen  cables,  /Sdset,  0.54=1,08  |P«i^t°^- 


3.  Expense  when  using  an-  \  1st  cable,         0.126=0.25 


nealed  wire  cables,  1 2d  cable,'         0."l60^o!32  /  P^'^*"''- 

4,  Expense  when  using un- 1  ^  0.089=0.178  per  ton. 

annealed  wire  cables,      J 


of  Ver.  Senriette. 

Result  with  hempen  cables. — In  1835-6,  two  hempen  cables  lasted 
six  months  and  a  half.  The  cost  on  the  amount  of  coal  raised  in  that 
time  was  fr.  0.4329  per  100  scheffel  =  d.O.Si  =  ct.  1.68  per  ton. 

Result  with  annealed  wire  cables. — In  June,  1836,  two  wire  cables 
were  fixed  at  these  mines ;  which,  after  having  broken  five  times, 
were  laid  aside,  at  the  end  of  four  months,  eleven  days,  of  work. 

The  extraction  of  coal  cost,  during  this  time,  paying  first  cost,  fr. 
0.2061  per  100  scheffel ;  which  is  equivalent  to  d.OA,  ;^  ct,  0.8  per 
ton. 

Two  other  wire  cables  were  nest  introduced,  and  endured  six 
months  and  three  weeks,  and  were  removed  after  having  broken 
eleven  times.  The  expenses  attending  the  raising  the  coal,  during  this 
second  period,  including  first  cost,  was  remarkably  low,  being  only 
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fr.  0.1277  per  147  bushels,  which  is  equal  to  (?.0.247,  =  ct.  0.494 
per  ton,  on  the  quantity  raised. 

Result  with  un-annealed  wire  cables. — In  May,  1837,  cables  of 
this  kind,  from  the  Hartz,  ■were  next  adjusted ;  which  lasted  nearly 
unto  the  end  of  1838,  or  eighteen  months.  The  espenaes,  per  ton, 
of  coal  raised  were  now  reduced  to  d.0.049,  =^  ct.0.098. 

Beeapitulntion.  Pennj.         Ct. 

2.  Coat  of  raising  coal  with  henip  cables,         0.84;=  1.68  per  ton. 

3.  "  -with  annealed  wire  cables,  <  a  ni^^o  4Q4  (     *' 

4.  "  with  un-annealed  wire  cables,  0.049=0.098        " 
The  average  proportionate  results  of  2,  3  and  4,  of  these  and  other 

mines  of  the  district,  are  represented  by  the  figures  or  numbers,  100 : 


Wire  Ropes  in  the  Mining  District  of  the  Sartz. 

In  an  address  to  the  Royal  Cornwall  Polytechnic  Society,  by  Mr. 
John  Taylor,  communicating  some  things  that  came  under  his  notice 
during  a  recent  visit  to  the  mining  district  of  the  Hartz,  the  subject 
of  "wire  ropes  is  particularly  adverted  to.  The  opinion  of  so  experi- 
enced an  authority  being  of  no  slight  value,  we  give  it  in  the  follow- 
ing extracts : 

"  In  the  mines  of  the  Hartz  nothing .  engaged  my  attention  more 
than  the  universal  employment  of  wire  ropes,  for  drawing  the  ores 
and  wabte  from  underground.  This  appears  to  be  one  of  the  most 
important  improvements  in  the  economy  of  mines  that  has  for  some 
time  beep  made ;  and  as  it  is  but  now  beginning  to  make  progress  in 
this  country,  I  am  induced  to  notice  it,  in  the  hope  that  whafc  experi- 
ence may  have  been  gained  in  Cornwall  may  be  gathered  at  the  next 
meeting  of  the  Society:  that  the  matter  may  be  discuesed,  and  the 
results  made  more  generally  known, 

"The  merit  of  this  invention  is  due  to  M.  Albert,  the  able  and 
enlightened  principal  officer  of  the  mining  administration  at  Glaus- 
thai,  who  gave  his  zealous  attention  to  this  subject ;  and  after  over- 
coming many  difficulties,  succeeded  in  bringing  them  to  their  present 
perfect  state.  The  first  information  respecting  the  use  of  wire  ropes, 
afforded  to  the  English  miner,  was  by  Count  Brenner,  Oherherg 
Haiiptman  (the  title  of  'the  chief  director  of  the  mines  of  ft  country) 
of  Hungary,  by  a  paper  which  he  communicated  to  the  British  Asso- 
ciation at  Newcastle,  in  the  year  1838,  at  the  meeting  of  which  he 
■was  present,  and  did  me  the  honour  to  ask  rae  to  read  it  for  him. 
The  subject  did  not  appear  to  attract  the  attention  it  deserved ;  and 
it  was  not  until  the  return  of  Professor  Grordon  from  Germany,  that 
any  attempt  was  made  to  avail  ourselves  of  the  improvement. 

"  Of  late,  several  persons  have  engaged  in  the  manufacture,  and 
great  rivalry  seems  to  exist  as  to  claims  to  patents,  and  to  superiority 
of  quality.     Some  are  in  use  in  Cornwall,  and  there  may  now  have 
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been  time  enough  to  have  gained  a  certain  degree  of  knowledge  of 
the  value  of  this  inTestigatioii. 

"  In  the  HartB  the  diameter  of.  the  wires  appears  so  small,  when 
compared  with  what  one'  has  been  used  to  look  at,  as  to  wear  a  very 
remarkable  appearance.  The  saving  of  expense,  when  compared  with 
the  use-  of  hempen  ropes,  is  stated  to  be  very  great.  Those  I  saw 
were  made  of  twelve  wires  ;  b.ut,  for  great  depths,  the  upper  part  is 
somewhat  stronger.  The  pulleja  over  the  shaft  are  seven  or  eight 
feet  in  diameter ;  and  some  stress  is  laid  on  this,  aud  I  do  not  consi- 
der it  a  fair  trial  of  these  ropes  to  work  them  over  pullejs  of  much 
amalier  diameter,  I  was,  however,  surprised  when  I  visited  the  iron 
works  at  Ilsenberg,  at  Rothehiitte,  and  at  Konigshutte,  to  find  wire 
ropes  used  on  cranes  in  the  foundries,  and  in  machines  for  raising 
iron  ores  perpendicularly  in  train  wagons  to  the  top  of  high  furnaces.. 
In  these  cases,  the  barrels  on  which  the  ropes  wound,  and  the  pulleys 
over  which  they  worked,  were  necessarily  very  small  in  diameter. 
They  seemed  as  pliant  as  they  need  be,  and  to  have  sustained  no  in- 
jury in  use.  I  was  informed  that  for  such  purposes  the  ropes  were 
formed  of  a  greater  number  of  amalier  wires,  by  which  it  was  found 
that  they  endured  the  bending  to  a  more  acute  angle,  -nithout  injury. 
I  notice  this,  to  show  that  they  may  be  adapted  to  almost  every  use 
to  which  cordage  ia  applied." 

The  author  suggests  that  oxidation  of  the  wire  ropes  might  proba- 
bly be  prevented  by  a  process  now  much  used  in  France,  which  is  by 
coating  iron  with  zinc,  in  the  same  way  as  it  is  covered  with  tin  in 
the  manufacture  of  tin  plate.  This  is  termed  galvanising  the  iron, 
and  is  very-  successful  in  protecting  it  from  rust.  It  is  commonly 
applied  to  wire-work  that  is  exposed  to  the  weather,  such  as  trellis 
work  for  gardens,  &c. ;  and  is  performed  after  the  wire  is  woven  into 
the  forms  required,  and  at  a  very  cheap  rate.  It  unites  or  solders 
the  joints  or  crossings ;  gives  the  whole  a  very  pleasing  appearance, 
and  is  effectual  in  preserving  it  for  a  great  length  of  time.  This  is 
more  especially  applicable  for  wire  ropes  that  are  extended  in  a  rigid 
state ;  such,  for  instance,  as  standing  rigging. 

Wire  Ropes  in  the  English  Collieries. 

Since  the  foregoing  communication  was  made,  a  great  deal  of  dis- 
cussion has  taken  place  on  the  employment  of  these  cables  as  a  sub- 
stitute for  hemp  in'  the  English  mines.  Much  information  has  been 
elicited  by  means  of  various  correspondents  in  the  Mining  Journal 
and  other  works  devoted  to  the  occasiona)  consideration  of  such  mat- 
ters. 

An  objection  to  their  use  seems  to  have  pervaded  the  pitmen,  and 
much  opposition  has  been  made  to  their  adoption,  without,  as  it  ap- 
pears, adequate  grounds,  except  on  account  of  their  novelty. 

This  has  been  fuHy  shown  in  a  trial  at  law,  29th  of  July,  1844,  at 
Durham.  The  question  between  the  parties  at  issue  was  chiefly 
whether  the  wire-rope  used  at  the  Wingate  colliery,  and  by  which 
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B  lowered  to  their  work,  was  fit  and  proper  for  that  pur- 


'.  that  the  ■  use  of  wire-rope  in  the  English  collieries 
dated  only  since  the  end  of  the  yeaT  1842,  when  they  were  introduced 
in  various  parts  of  the  northern  coal-field;  both  in  worldng  inclines 
and  in  raising  coals  from  the  pits.  Those  used  on  the  inclines  were 
chiefly  round ;  while  those  of  the  collieries  were  made  fiat,  for  the 
greater  facility  of  rolling  them'on  the  drum. 

The  rope,  used  at  the  Wingate  colliery,  complained  of,  consisted 
of  96  wires,  and  was  worked  in  consequence  with  another  rope  of  144 

On  account  of  the  giving  way  of  some  of  the  wires  of  the  first- 
mentioned  rope,  the  workmen  refused  to  descend  to  their  work.  It 
was,  however,  suhmitted  to  a  test  of  ten  tons  weight,  and  a  portion 
of  it  to  a  strain  of  upwards  of  nineteen  tons ;  although  the  usual 
weight  required  was  only  three  tons  and  a  half.  It  was  on  the  scale 
of  one  cwt.  to  four  fathoms  =  four  and  two-thirds  lb,  to  each  foot, 
and  was  considered  capable,  when  new,  of  sustaining  a  weigiit  of 
twenty-aeven  tons.  Evidence  was  adduced  that  nine  wire-ropes  had 
given  way  in  the  Coxhoe  and  Jarrow  collieries ;  while,  on  the  other 
hand,  it  was  shown  i  that  wire-ropes  were  used  at  various  collieries 
throughout  the  country,  and  that  they  were  generally  looked  upon  as 
much  safer  than  hemp;  that  they  were  better,  and  that  any  symptom 
of  weakness  was  sooner  perceived. 

The  cohesion  in  the  wires  in  the  twisted  ropes  is  such,  that  the 
fracture  of  a  wire  originally  continuous  does  not  essentially  weaken 
the  strength  of  the  rope,  on  the  same  principle  that  the  fibres  of 
which  the  several  strands  of  a  hempen  rope  are  composed,  do  not 
consist  of  continuous  threads  throughout)'  but  are  made  up  of  a  mul- 
titude of  pieces,  which  vary  from  a  few. inches  to  a  few  feet  in  length 
each. 

The  decision  of  the  jury,  in  this  case,  and  the  valuable  evidence 
produced,  appear  to  demonstrate  the  superiority  of  the  wire  rope 
over  that  manufactured  of  hemp.' 

Wire  ropes,  both  fiat  and  round,  are  now  in  use  in  the  English 
collieries,  of  the  kinds  patented  by  Smith  and  by  Newall  k  Co,  At 
the  beginning  of  1844,  at  the  Gosforth  colliery,  Newcastle,  two  flat 
wire  ropes  made  by  Newall  &  Co.,  were  in  daily  use :  their  weight,  in 
proportion  tp  hemp,  being  as  21  cwt,  to  47  cwt.,  and  the  power  of 
drawing  increased  by  about  30  tons  a  day.  One  at  Ince  colliery, 
"Wigan,  had  been  in  use  eight  months  without  deterioration.  Those 
at  Sainton  colliery,  aftei  seventeen  months  work,  remained  in  excel- 
lent conditioi^ 

Several  otnei  collieiiea  had  been  using  flat  wire  ropes  for  more 
than  a  year,  without  depreciation  of  then  capability.  Others  are 
mentioned  which  have  been  in  constant  use  during  fourteen,  sixteen, 
and  eighteen  months,  unmjuied.     Then  cheapness  and  durability  are 
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asserted,  by  practical  managers  of  minea,  to  exceed  greatly  those  of 
hemp.  On  the  Durham  and  Sunderland  railway  -ffiere  thirty-seven 
miles  of  wire  ropes ;  some  of  which  according  to  the  engineer,  had 
heen  at  work  two  years, — three  times  the  duratiou  of  hemp  ropes, — 
and  are  still  in  use  and  apparently  very  good. 

Wire  ropes  first  came  into  notice  about  the  year  1836,  since  which 
time  both  round  and  flat  cables  are  in  common  use  in  the  English 
collieries,  both  for  shafts  and  inclined  planes;  for  the  latter  of  which 
they  are  especially  adapted.* 

We  perceive,  however,  that  this  subject  is  still  open  to  discussion, 
jind  by  no  means  settled.  It  has  beeu  charged  against  the  iron  pit 
ropes  that  frequent  accidents  and  loss  of  life  have  occurred  from 
their  hreafeing ;  and  it  is  even  said  that  the  flat  hempen  ropes  are 
coming  into  use  again.  The  colliers  observe  that  "the  hempen  ropes 
give  notice  before  they  break  but  the  iron  ones  do  not."t 

Iron  Wire  Qahles  in  France. 

The  utility  of  this  invention  has  been  carefully  investigated  in 
Prance.  Among  other  articles  on  this  head,  during  the  year  1845, 
in  Annales  des  Mines,  is  a  useful  one  on  the  fabrication  and  employ- 
ment of  these  cables  by  M.  Caearrie,  mining  engiueer,J  and  another 
memoir  on  the  same  subject  by  M.  Pernollet.5 

Wire  Hopes  and  CaMes  in  Ameriea. 

These  have  been  introduced,  in  some  cases,  sucessfully,  in  the 
United  States,  In  July,  1839,  a  wire  rope,  three-fourths  of  an  inch, 
was  applied  to  one  of  the  hoisting  machines  of  the  Philadelphia 
tobacco  warehouses. 

The  American  Railroad  Journal  contains  an  account,  dated  Sep- 
tepiher,  1843,  by  J,  A.  Rcebling,  C.  E.,  of  his  introducing  wire  ropes 
on  the  Inclined  Planes  in  Pennsylvania. 

Three  wire  ropes,  measuring  in  the  aggregate  3400  feel;,  4^  inches 
in  circumference,  were  put  in  operation  on  the  inclined  plane  No. 
in.,  of  the  Alleghany  portage  railroad  in  1842;  and  were  used  a 
considerable  portion  of-  that  season  and  the  whole  of  the  year  1843, 
The  hempen  ropes,  heretofore  used  were  8^  inches  circumference, 
made  of  the  best  Russian  or  Italian  hemp ;  and  could  not  be  trusted 
in  safety,  longer  than  one  season.  Another  wire  rope,  5100  feet 
loiig,  in  four  pieces,  was  about  to  be  laid  down  on  Plane  No.  X. 

The  first  wire  rope  placed  on  this  line,  or  in  connection  with  it, 
was  600  feet  long,  3^  inches  in  circumference,  and  ha*  been  already 
in  operation  two  years  or  seasons,  at  Johnstown,  January  1,  1844. 

Two  more  iron  wire  ropes  were  put  in  work  ip  1842,  one  at  Holli- 


\  Ibid.,  Lir.  IV.,  p.  133. 


■f  the  Goal  Trade,  184i,  p.  61. 
)f  London,  January  3d,  1E46. 

'.  in.,  p.  495  to  ^04. 
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daysburg,  the  other  at  Columbia,  :n  Pennaylvania.  The  engineer 
asserts  that  wire  cables  deserve  all  the  preference  usually  assigned 
to  them  over  hempen  ones,  where  the  former  are  placed  in  exposed 
situations,  and  where  great  strength  and  durability  are  required.  In 
the  ropes  in  question  the  individual  wires,  as  well  as  the  strands  and 
ropes,  were  separately  coated  with  varnish  during  the  manufacture. 

The  saving  by  wire,  instead  of  hempen  ropes,  in  1844,  is  reported" 
to  be  $1,465  per  annum  for  each  plane,  or  ^14,650  annually  for  the 
ten  planes  of  the  Alleghany  portage  railway.f  -^ 

Wire  Tiller  ropes  in  the  United  States. — By  an  article  quoted 
from  the  "  Cincinnati  Republican"  in  1840,  it  appeared  that,  at  the 
beginning  of  that  year,  264  steamboats  on  the  western  rivers  had 
adopted  the  use  of  wire  tiller  ropes ;  although  it  was  only  eighteen 
months  since  their  first  introduction.  The  wire  tiller  rope  of  the 
Bteamer  "Commerce,"  which  rope  had  been  heated  red  hot  for  at 
least  an  hour,  came  out  of  the  fiery  ordeal  without  the  least  injury.J 

Wire  ropea  for  the  shafts  and  inclined  planes  in  the  collieries 
around  Pottsville,  are  in  use;  but  opinion  is  divided  on  their  utility. 

For  further  information  on  the  subject  we  refer  to  some  valuable 
communications  in  the  Mining  Jonrnal  of  London,  American  Rail- 
road Journal,  and  in  the  Journal  of  the .  Franklin  Institute,  Phila- 
delphia. 

*  Amerioan  Railroad  Jonrnal,  December,  1B43.    Jonmal  of  tie  Pranklin  InstitutB  of 
Philadelphia,  January  Ist  1844.    Mining  Journal  of  London,  April  27tli,  1844. 
+  Hunt's  Merohant'B  Magaaine,  ArL  U.,  August,  1845,  p.  132. 
J  Hazard's  United  Stales  Register,  AprU,  1840. 
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lAgnite  or  Fossil  wood  occurs  in  the  cretaceous  group  and  green 
sand  formation,  and  w^  especially  exhibited  in  the  lower  mass  of 
strata,  in  the  deep  cutting  of  the  Delaware  and  Chesapeate  OancJ. 
Dr.  S.  G.  Morton  has  adverted  to  this  deposit  in  his  Synopsis  of  the 
Organic  Kemaiaa  of  the  Cretaceous  Group.  The  author  observes 
that,  "Lignite  at  one  period  was  considered  to  bo  indicative  of  ter- 
tiary formations,  but  it  is  now  frequently  recognized  in  the  green 
sand  of  Europe,"  and  proceeds  to  point  out  its  existeijce  in  similar 
strata  on  the  Atlantic , border  of  the  United  States. 

Like  the  strata  of  this  period  in  various  parts  of  Europe,  the  lig- 
nites here  are  accompanied  by  Amier,  [Succinite.]* 

The  vast  beds  of  lignite  which  occupy  so  much  space  between  the 
Missouri  and  the  Rooky  Mountains,  may  probably  be  referred  to  the 
super-cretaceous  period ;  corresponding  with  the  green  8and  forma- 
tion of  Delaware,  rather  than  to  the  tertiary. 

*  Sjnopais,  by  Dr.  S.  G-  Mortoc,  1834. 
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PETROLEUM   AKD  SPRDSaS   OF  CARBUEETTED  HYDK09EN   GA6. 

This  bituminoua  aubatance  ie  cominerciany  known  undet"  the  name 
of  "Seneca  or  Genessee  Oil,"  in  the  town  of  Cuba,  in  this  state- 
Mr.  Vanuxem  described  this  "oil  spring"  in  his  state  geological 
report,  in  1837.  It  is  a  dirty  circular  pool,  about  eighteen  feet  in 
diameter,  furnishing  but  an  inconsiderable  supply  of  petroleum.  The 
oil  is  much  used  by  farmers,  and  has  a  ready  sale. 

The  reporter  observes  that,  "  There  is  no  necessary  connection 
between  oil  aprmgs  and  beds  of  coal ;  the  presence,  merely,  of  bitu- 
minous matter  disseminated  in  the  rock,  accompanied  by  decomposing 
pyrites,  suffices  to  account  for  its,  presence ;  or  a  depth  at  some  former 
period,  sufficient  to  give  the  required  temperature  necessary  to  dis- 
engage the  petroleum  from  bituminous  matter."* 

On  Oayoga  Lake  also,  and  at  Cataraugus  county,  in  this  state, 
petroleum  is  found ;  and  in  several  other  localities  in  York  state. 
Oarburetted  hydrogen  also  rises  from  the  water  courses  in  many 
places.  Both  of  these  matters  are,  in  this  state,  connected  with  beds 
of  marine  shells,  and  with  salt  water.  So  constant,  Mr.  Vanuxem 
adds,  is  the  accompaniment  of  carburetted  hydrogen  with  salt  water 
on  the  borders  of  the  upper  part  of  the  Ohio  river,  that  the  presence 
of  this  gas  is  considered  a  sure  indication  of  the  vicinity  of  salt 
water. 

The  details  of  the  number  of  these  "  gas  springs,"  are  to  be  found 
in  the  chemical  reports  of  Dr.  L.  0.  Beck,  to  the  Governor  of  New 
York,  in  1838. 

Fredonia  N'atural  &as  Lights. — Among  the  most  interesting  of 
the  cases  described  by  Dr.  Beck,  is  that  of  Fredonia,  in  Chautauque 
county.  The  gas  is  collected  by  means  of  a  shaft,  sunk  in  bituminous 
slate.  It  is  conveyed  by  a  tube  to  a  gasometer,  and  from  thence, 
for  the  purpose  of  illumination,  to  different  parts  of  the  village.  This 
gasometer  had  a  capacity  of  about  two  hundred  and  twenty  cubic 
feet,  and  was  usually  filled  in  about  fifteen  hours,  affording  a  sufficient 
snpply  of  gas  for  seventy  or  eighty  lights.f  For  interesting  details 
as  to  the  employment  of  natural  jets  of  gas,  see  under  the  head  of 
Virginia,  at  Kanawha ;  also  near  Pittsburg. 

Ooal. — The  intelligent  mineralogist  above  quoted,  reports  that,  in 
this  state,  throughout  almost  the  whole  series  of  its  transition  rocks, 
both  anthracite  and  bituminous  coal  have  numerous  localities ;  bnt 

r,  p.  19S. 


>y  Go  Ogle 


440  UNITED  STATES  01  AMERICA. 

invariably  in  quantities  too  small  for  useful  or  economical  purposes. 
In  Europe,  this  most  important  fossil  substance  gradually  acquires  a 
maximum,  then  diminishes  to  a  minimum ;  passing  from  plumbago  to 
anthracite,  thence  to  the  bituminous,  through  its  various  varieties,  to 
the  acetous  bituminous  ;  thence  to  fossil  wood  and  peat ;  and  finally 
terminates  in  the  perfect  vegetable.* 

August,  1854.  We  find  it  stated  in  a  Philadelphia  Journal,  that 
coal  had  been  discovered  in  Steuben  County,  New  York,  and  that 
the  owner  of  the  land  had  received  the  state  bounty  of  $5000,  as  the 
first  discoverer  of  coal  in  that  state. 

Cupriferous  Lignites  of  the  OatsMU  Mountain  series. — Vegetable 
casts,  replaced  by  grey  sulphuret  and  carbonates  of  copper,  occur  in 
the  same  series  of  red  and  grey  shales,  as  we  have  seen  in  various 
parts  of  Pennsylvania. t 

The  iron  works  in  this  state  are  of  considerable  importance.  They 
rank  in  point  of  number  and  value  as  second  in  the  Union. 


Professor  "W.  W,  Mather  has  especially  directed  attention  during 
the  progress  of  the  geological  survey,  to  thia  substance,  both  as  a 
manure  and  a  fuel.  It  is  very  common,  and  at  some  points  has  been 
in  nse  for  a  great  many  years.  A  vast  number  of  localities  are 
pointed  out  in  the  State  Keports,  and  estimates  are  made  of  the 
amount  of  peat  therein. 

As  an  instance  of  the  valae  of  peat,  the  case  of  a  bog  of  40  acres 
is  cited,  which  furnishes  a  supply  to  the  city  of  New  York— where  it 
is  sold  for  $4.50  per  cord.  The  peat  being  six  feet  deep,  the  pro- 
duce of  the  sale  per  acre  is  $4500,  a  little  more  than  a  third  of  thia 
being  expenses. J 

In  Mr.  Vanuxem's  district  some  valuable  deposits  of  peat  are  also 
mentioned- 

Dr.  Emmons  has,  in  like  manner,  furnished  particulars  of  peat 
bogs  within  his  geological  district,  and  pointed  out  the  high  econom- 
ical value  which  must,  sooner  or  later,  attach  to  this  combustible, 
especially  in  those  countries  where  coal  is  absent,  or  expensive. 

"  Perhaps  it  wouJd  be  saying  too  mnch  to  assert  that  peat  is  more 
valuable  than  coal ;  but  when  we  consider  that  for  creating  heat  it  is 
not  very  inferior  to  bituminous  coal ;  that  it  contains  a  gaseous  mat- 
ter equal  in  illuminating  power  to  oil  or  coal  gas;  that  its  production 
is  equally  cheap ;  and  in  addition  to  this,  that  it  is  a  valuable  namure 
if  properly  prepared,  its  real  and  intrinsic  worth  cannot  fall  far  short 
of  the  poorer  kinds  of  coal."§  {{ 

»  Xbid.,  p.  196. 

+  Matiier's  Eonttli  Report,  p.  229. 

+  Annual  Raporta  on  the  Geology  of  New  York,  183B,  1839, 1840.   Mather  and  Vanaiem. 
I  Emmons'  Report  on  (he  Oeology  of  New  York,  1839,  p.  218.     See  nolea  on  Pant,  in 
vsrioae  parts  of  this  yolnma. 
I  Va  inEert  the  following  impoitaut  infonnntion  relating  to  tlie  Tarions  uses  to  nhioh  Peat 
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Cmmmption  of  Fuel  in  the  city  of  New  Torh  {exclusive  of  foreign  coal.)* 


Teai8. 

Wood  ja 
Loads. 

Anthracite  and  Bitumin- 
ous Coal.  , 

Cliftrooal  in 
Tubs. 

Value  of  Fuel. 

1832 
1833 

1840 

297,58C 
267,878 

Antlirncile,          23,B05J  > 
Virginia,              16,293    J 
63,417 

By  oanalB,            96,431 

347,192 
303,264 

Dollars. 

8i4,eir 

1,321,507 
1,127,430 
1,100,480 

3,500,000 

Retail  annual  average  ^riees  of  Schuylkill  Anthracite,  broken,  j)er 
ton  of '2.000  lbs. 

Tears.  Average  Prioa.  Years.  Arerage  Price. 

1838  $8.70  1844  |5.56 

1839  8.58  1845  6.50 

1840  8.00  1846  7.00 

1841  8.45  1847-8  6.50 

1842  7.16  1852  6.50  to  6.00 

1843  5.96  1853  6.00 

1854  6.50  to  7.00 

Wholesale  prices'  hy  the  cargo  of  Anthraeite  and,  Sitwminous  Coals  in  New 
Torfcjf  the  duty  %\  75  per  itm  from.  1832  to  1847. 


ftnalitj  or  Locality. 


Lireipool  coal  per  chal- 
dron,    .     . 

Newcastle 

Scotch 

Piotou  and  Sydney 

Arrieriean  Anthraeit 
ton,  2000  pound! 

Virginia  Bitmninoi 
oholdroii,  . 


Chaldrona  exclusirs 


DolU. 
8  60  to  7 : 


6to7  f 
8to6  t 
6  toB  £ 


6  00(06  1 
5  50  to  6  ( 


The  retail  prices  in  the  years  quoted  are  from  $1.00  to  $1.25 
higher,  exclusive  of  the  duty.  The  chaldron  is  rated  at  36  bushels, 
and  the  ton  is  2000  lbs.  weight. 

We  understand  the  price  of  anthracite  coal  in  New  York  is  from 
the  boats  $7,50,  and  at  the  yards  $8,  delivered.     Some  of  the  New 

ie  now  applied,  whloh  correctly  should  tiaTC  been  added  to  the  article  on  Peat  in  Ireland ; 
see  Introduction;  hut  that  portion  of  ttB  worS  heing  already  in  press,  we  will  give  the  ei- 
traot  here  fVom  London  Mining  Journal,  July  Stb,  1S54.  A  company  has  been  formed  and 
UDw  in  operation,  called  the  Irish  Peat  Oompanj,  haTiug  a  factor;  in  Silberr;,  in  Ireland, 
to  produce  frAm  Peat,  Tar,  Paraffine,  Oil,  Nsptha,  Sulphate  of  Ammonia,  and  to  manufeetnre 
iron  with  Peat — the  fiimaoes  being  heated  with  the  gas  manufactured.  The  ineffloienoy  of 
the  machinery  in  the  first  instance,  baa  been  the  cause  of  some  delay,  but  the  experiments 
made  under  the  superlnlendenoo  of  Dr.  Sulllian,  have  been  quite  satisfactory.  Candles  are 
also  to  be  manulluitured  tVom  the  Paraffine  obtained  from  the  Peat  in  Iceland. 
*  Hazard's  Begister,  1833  to  184L    This  table  is  Incomplete.    Also  Lehigh  Co.  Hepoita. 

I  Hew  Tork  Commercial  AdTOrlaser,  August,  1E44. 
New  Xork  Shipping  aad  OommerBLal  List.    Sept.  8, 1652.    Sept.  3,  1S53. 


>y  Go  Ogle 


442 


UNITED  STATES  OF  AMBKIOA. 


Yotk  papers  insieb  upon  the  I'emoTal  of  the  30  per  cent,  duty  on 
foreign  coal,  aa  the  only  sure  preventive  to  the  high  price  of  thia 
essential  article.* 

From  the  New  York  Shipping  List,  the  wholesale  prices  of  coal 
were  January,  1854,  per  ton:  Liverpool  Orrel,  from  |12  to  $12.50; 
Newcastle,  $10.50 ;  Scotehj  at  $8.60  and  $9 ;  Pictou  and  SidneJ", 
per  cargo,  $8.50;  anthracite,  $5.50  per  ton,  to  $6,  Cannel  co41 
varies  from  $12  to  $16  a  chaldron,  and  even  higher. 
Population  of  the  city  of  New  York  in  1840,  312,000 

«  "  1845,  365,000 

"  "  1850,  650,000 

«  "  1853,  700,000 


Emigrants  and  passengers  arrived : 


Tears. 

1841 

Vesaela. 

2,118 

Passengers. 
67,337 

1846 

2,280 

116,230 

1860 

3,487 

226,287 

1861 

3,888 

299,081 

1862 

8,822 

810,386 

1868 

4,107 

299,426 

1860. 

1861. 

Emigrants  a] 

piived,    212,796 

239,266 

Cost  of  the  State  canals  of  New  York,t 

" 

"               " 

"    1850 

Paeaengeta  from  California. 


18,207 

12,168 

16,517 
1862.  1863. 

J00,992      289,765 

$30,987,336 

38,986,867 


Value  of  Imports 

and  Honoris  front 

Fori  of  Mio  Tm-k. 

is^.fv 

mi.t 

IS49. 

1E50.I 

iaEi.5 

1863. 

1853. 

'S 

70^69,811 

96,447,104 
53,431,986 

£;SIS 

I38^M,642 
B0,ll9,iMS 

131,361,6^ 
43,743,209 

139,849,619 

S;£S 

'111! 

CMhau-} 
telved.  S 

MB,69B^J3 
17,920,635 

149,869,090 

w,mm 

31,71^634 

153,433,890 
2S/Mr,a39 

31,(I91,263 

201,378,328 
31,3*1,737 

267,987,650 
43,088,236 

The  annexed  is  an  oiEcial  statement  of  the  tolls  collected  on  i 
the  New  Tork  State  canals,  in  each  of  the  following  years.H 

Total  to  Nov.  22. 

1846  -            '     ■        -             -  12,842,214 

1847  ....  3,636,330 

1848  ....  8,215,841 

1849  ...            -  3,196,412' 

1850  ....  3,196,064 

1851  ....  3,291,486 

1852  ....  8,118,244 
1858  ....  8,189,740 


«  Sept.  ¥,  1654.    PhU.  Ledger. 

f  OoDtrollec's  Reports. 

t  New  York  Jenmal  of  Oommeree  and  New  Terfc  Tribune. 

I  Hunt's  Magams,  February,  1851,  p.  206. 


I  New  York  Herald. 
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The  average  number  of  daya  in  wiich  the  New  York  oanala  were 

navigable,  (aeoidents  not  included,)  in  the  twenty-three  years  previ- 

ousjy  to  184T,  viz.  from  1824  to  1846,  inclusive,  waa  SSL- 
There  ase  about  1,100  miles  of  canal  and.  inknd,  navigation  in  the. 

Statei 

■    Capital  invested  in  the  rail-roads  of  New  Torkj  in  1846,  $12,- 

T50,(J00. 

■A-ggregate  length  of  twenty-one  rail-roada,  in  1847-8,  758  miles 

then  in  operation,  besides  others  in  progress.     Net  income  received, 

about  7  per  cent. 

Number  of  looomotives,  107 

"        of  passenger  cars,  212"! 

"        of  freight  cars,  542  Usat 

"        of  mail  cars,  139  j 

Abstract  of  the  statistics  of  thirty  Mail-roacls  in  the  State  of  New 
York  in  1852.t 

Total  cost  of  rail-roads  and  equipments,  $84,034,456 

Average  cost  per  mile,  -  -  36,701 

Aggregate  amount  of  capital,    -  -         53,963,550 

Aggregate  length  laid,  -  -  l901|  miles. 

Annual  rate  of  interest  generally  7  per  cent. 
Number  of  locomotive  engines,  ia  -  -  446 

Paaaenger  cars,  first  class,  ...         477 

Freight  cars, 4,695 

;e,  mail,  emigrant  and  second  class,  272 


Railtaays  State  of  New  York,  1853-3; 

Miks  la  operutioQ.  Cost. 

31  2,432  -  -       $94,361,262 

The  total  value  of  all  the  property  which  cleared  from  and  came 
to  the  Hudson  Eiver,  on  all  the  canals,  in  the  following  years  :§ 


Arrived  and  cleared  in  1844 

Boats. 

19,388 

Vatns  pf  Oargooa. 

»87,*82,849 

Tons. 

(1                                 (£ 

ill  1846 

20,040 

100,906,298 

1,428,966 

((                                  <( 

in  1846 

116,182,180 

1,601,635 

"                                  « 

in  18M 

126,827,35T 

1,777,466 

"                                  " 

in  1849 

127,098,669 

1,886,416 

It                                (I 

in  1860 

140,658,009 

2,476,018 

"                                  " 

in  1851 

148,145,297 

2,452,486 

*  Hunt's  Merchants'  Magasine,  NoTBrnbei,  194?,  also  January,  1848. 

•\  Ataorican  Railroad  Journal,  JaBuary  Ifit,  1847. 

J  State  Engineer's  Eaport  Canals  New  York.  I  Hunt's  Mag. 
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The  value  of  tte  entire  movement  of  property,  in  1846,  from  and 
to  the  Hudson,  is  greater  by  ^7,297,845,  than  the  value  of  all  the 

fooda  imported  into  the  United  States  during- the  fiscal  year,  ending 
uly,  1844 ;  and  exceeds  hy  $9,039,207  the  aggregate  value  of  the 
imports  and  exports  of  the  port  of  New  York,  in  1840 ;  1849, 
$144,732,285;  1850,  $156,397,929. 

Quantities  transported  on  the  New  York  canals,  paying  tolls,* 


13,118,244 


Statement  of  the  tonnage,  toll  and  value,  of  articles  of  all  denomi- 
nations, ■which  passed  through  the  State  canals  of  New  York,  east- 
ward, to  tide  water  at  Albany  and  Troy. 


Tenrs. 

1849 

Tons. 

2,894,732 

Value. 

1144,732,286 

1850 

S,0T6,617 

166,397,929 

1861 

3,682,733 

159,981,801 

1862 

3,863,441 

196,608,517 

1853 

3,062,261 

187,483,866 

Yaara. 

Tons. 

Tolls. 

Value  at  Albany 
and  Troy. 

Dollars. 

653,699 

13,405,022 

Tbe  total  raluo   of  the 

1841 

774,334             i 

)34,8B2 

27,22S,S22 

exports  from   the  port  of 

6S6,226             ] 

W 

197 

22,751,013 

1S43 

834,283             S 

mi 

690 

23,376,599 

-IS44 

1,019,094             i 

(41 

374 

34,183,167 

Hf 

45,453,301 

1816 

1,362,317             S 

u; 

214 

61,106,266 

1847 

1,744,283             1 

i^b 

73,092,414 

184S 

1,447,905 

50,883,907 

1849 

l,S7fl,348 

52,375,521 

1860 

3,03S,SB3 

56,474,637 

1861 

1,977,151 

53,927,603 

The  total  amount  of  tolls  upon  the  New  York  State  canals,  re- 
ceived in  the  twenty-four  years,  from  1824  to  1847,  inclusive,  was 
$34,534,356. 

Statement  of  the  number  and  tonnage  of  canal  boats  of  every 
class,  which  passed  upon  the  canals  of  the  State  of  New  York,  in 
the  years  1843  and  1846,  showing  the  comparative  increase  in  the 
latter,  both  in  number,  and  capacity,  and  amount  conveyed. 


Xeara. 

Number  of 
Boats  logistered. 

Average. 

Aggregate 
toniiage. 

Aggregate  of 
tons  oonTOjed. 

AT'geoonTeyed 
hy  eaeli  boat. 

1846 
1849 

2,126 
2,725 
4,863 

62 
63 

■  117,653 
163,287 
329,363 

1,513,439 
2,268,662 
3,394,732 

711 
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Statement  of  tLe  quantity  and  value  of  mineral  coal,  ctiefly  tte 
bitumiDOua  coal  of  Pennsylvania  and  Ohio,  wliicli  was  transported  on 
the  New  York  and  Erie  canal,  eastward.* 


Tears. 

Sliipped  nt  BueUo 
from  the  Lake. 

Eeachod  Tido  at 

Albany  or  Troy, 

byoiiual. 

VaUe. 

Blosstiurg. 

T<m»ofi,2illlhi. 

Tons  o/ 3,240  Ihs. 

DoUan. 

Tons. 

ISH 

8,045 

15,586 

1842 

1843 

538 

32,588 

,184S 

873 

339 

119,496 

414 

47,116 

■  1847 

14 

84,000 

30,110 

The  rate  of  toll  on  mineral  coal  was  reduced  to  one  mill  per  1000 
lbs.  weight  per  mile,  on  the  New  York  and  Erie  canal,  on  the  Ist 
August,  1845.  As  the  old  rates  amount  nearly  to  a  prohibition, 
this  reduction  secured  a  revenue  to  the  New  York  canals,  from  a  source 
which  had  previously  yielded  little  or  nothing.f  The  new  and  old 
rates  are  as  follows : 


1845        1846 


Mineral  coal,  per  1000  lbs,  weight  per  mile,  equal 

to  2^  miles  per  ton  of  2240  lbs.  per  mile,  -     0.4^ 

All  coal  used  as  fuel  in  the  manufacture  of  aalt,  - 


0.1 
Free. 


The  cost  of  all  expenses  of  transportation  on  the  Erie  canal  in 
1852,  was  2y'5  mills  per  ton  per  mile.  Mr.  Seymour  the  late  State 
Engineer  estimates  the  whole  cost  at  8J  mills  per  ton  per  mile.  The 
charges  for  transportation  on  the  Erie  canal  in  1851  and  1852 
(except  late  in  the  season)  have  averaged  ?2.50  per  ton  for  down,  and 
$2.85  for  up  freights,  exclusive  of  the  charge  for  State  tolls,  being  at 
the  rate  of  6.9  and  6.5  mills  per  ton  per  mile. 

The  earnings  of  the  New  York  and  Brie  Railroad  for  the  year  end- 
ing September  30,  1853,  was  $4,318,962.  Report  of  the  Directors 
of  the  New  York  and  Erie  Railroad,  November  30,  1854. 


Tonnage  of  the  New  York  and  Erie  canal 

in  1852,  was,  -        .    -  -    2,234,822 

Tonnage  of  1853  is  not   published  but 


16,893,102 
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EHODE  ISLAND. 

LOCALITIES   OP  COAL, 


The  report  of  the  Geological  Survey  of  this  State,  appeared  itt 
1840,  from  the  pen  of  Br.  C.  T.  Jackson.  This  duty,  of  course, 
embraced  the  examination  of  the  coal  formation,  the  collection  of 
characteristic  specimens  for  aflalysis,  and  of  organic  or  vegetable 
fossil  remains ;  wood  engravings  of  which  illustrate  the  report.  Like 
all  the  public  papers  proceeding  from  this  gentleman,  it  is  charac- 
terized by  special  attention  to  whatever  tends  to  those  practical  and 
useful  results  which  constitute  essentially  the  aim  and  object  of  his 
labours. 

3^he  two  positions  where  anthracite  is  found  are,  1st,  in  Cumber- 
land county,  north  of  Providence ;  and  2d,  at  Portsmouth,  in  Rhode 
Island, -23  miles  to  the  south. 

Oumberland. — Only  a  single  bed  of  anthracite  is  mentioned  here; 
dipping  to  the  south.  All  attempts  to  mine  this  appear  to  he  aban- 
doned for  the  present.  ' 

Mr.  Hitchcock  has  traced  anthracite  also  to  Middleborough,  at 
West  Bridgewater,  and  at  Wrexham. 

Bristol  Neeh. — Slate  rocks,  the  grauwacke  of  the  reporter,  con- 
tainingvan  abundance  of  fossil  plants  of  the  coal  period — corres- 
ponding with  the  coal  fotmation  on  the  opposite  shore  of  Ports- 
mouth— occar  here,  iSverlaying  granite;  but  no  coal  seam  has  yet 
been  noticed. 

Pappooie. — Squaw  8  Nesh,  neai  Bristol,  contains  the  same  series  of 
slate  and  compact  rock,  termed  grauwicke,  and  similar  vegetable 
remains  as  at  Portsmouth,  but  no  legulii  bed  of  coil  w  ob^eived 

0raniton.-~iya.  SoehOrnvsiet  Sill — stiata  of  Similat  chaiactei,  with 
graphite  and  iMpUre  anthracite,  show  the  extention  of  the  cjil  for 
mation  in  this  direction 

Warwick  Neeh, — Similar  earbonieeous  gianwacLe,  which  is  more 
promising  for  coal  than  at  most  localities,  and  the  local  situation  is 
very  favourable  for  mining 

Providence. — Prom  excavations  near  the  Court-house  some  anthra- 
cite was  obtained  underlaying  tertiary  clay.* 

Newport. — Anthracite  beds,  a  few  inches  thick,  occur  in  the  south 
part  of  Kewport,  in  the  slate  commonly  denominated  grauwacke.f 

The  whole  area  in  Rhode  Island  State,  where  rocks  of  this  a^e 
appear,  covers  about  150  stLuare  miles.     The  centra!  part  of  this  is 
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overlaid  by  horizontal  clay  and  sandy  beds,  apparently  of  tbe  tertiary 
period,  but  ■without  sheila  or  other  fossils. 

PORTSMOUTH   COAL  MEASURES; 

Anthracite. — Some  instrnctiyd  details  respecting  the  beda  of  an- 
thracite and  their  contiguous  rocks,  occur  in  Mr.  Hitchcock's  Greo- 
logieal  report  of  Maasaehusetta. 

We  do  not  know  the  date  Of  the  first  working  the  coal  here,  but 
the  operations  failed  between  the  years  1809  and  1816,  and  Were 
subsequently  resumed. 

Dr.  Meade,  in  Bruce'a  Mineralogieal  Journal,  January,  1820,  Says 
that  the  main  seam  of  anthracite  was  then  in  work,  and  was  14  feet 
■wide ;  yielding  from  10  to  20  chaldrons  a  day,  ■with  the  labour  of 
only  fifteen  workmen.     These  works  were  soon  after  abandoned. 

Previously  to  1827,  the  mine  was  again  put  in  operation,  and  the 
quantity  of  coal  raised  in  that  year,  by  20  men  and  5  boya,  was 
2200  tons,  and  an  equal  quantity  of  slack  or  small  coal.  iThe  former 
sold  at  the  mine  for  |4^0  per  ton,  and  the  latter  for  one  dollar  jrdE 
ton.  The  agent,  as  is  usual,  represented  these  beds  as  capable,'iii' 
the  much  hackneyed  phrase,  of  furnishing  "an  inexhaustible  Supply}" 
yet  we  find  that,  in  the  succeeding  year  3S28,  the  mines  w^re  agaaa 
abandoned  as  unprofitable- 
Prof.  Hitchcock  states  that  "  six  beds  of  anthracite  ate  exposed, 
and  tQore  than  thirty  are  said  to  exist  in  that  part  of  Hhode  Island." 
The  six  main  seams  are  probably  reducible  to  three,  on  each  outcrop 
of  the  basin;  but  of  the  "thii'ty,"  we  confess  ourselves  somewhat 


It  appears  by  the  reply  to  a  circular  addressed  by  the  Secretajy 
of  the  Treasury  for  statistical  information,  that  the  qnantity  of  an^ 
thraeite  mined  in  Rhode  Island  in  1844  was  only  2800  tons.  Ths 
price  at  the  mine  has  been  uniformly  $3  per  ton ;  but  the  tniBe  iS 
once  more  abandoned ;  never  having  been  profitable.t 

In  1846  Rhode  Island  coal  imported  into  Boston,  165  tons. 

Mr.  Vanuxem  was  one  of  the  earliest  investigators  into  the  qtiallty 
of  the  Rhode  Island  anthracite — in  a  series  of  experitttentS,  pub- 
lished in  the  Journal  of  the  Acadamy  of  Natural  Sciences  in  1825. 
The  result  will  be  found  in  another  patt  of  this  Wotb.J 

PORTSMOUTH  ANTHRACITE  EOKMATION. 

Proceeding  now  -with  the  State  geologist's  description,—"  The  main 
formation  consists  of  slate  rock,  which  ia  here  and  there  charged  with 
beds  of  anthracite.  Several  small  seams  of  coal  have  been  found  as 
far  south  as  Newport.     On  Quaker  Hill  ft  small  coal  bed  -was  Struck 

*  Seolflgy  of  MaessehueettB,  1833,  p.  311. 

I  Report  DecSmbflr  3d,  1845,  p.  S38. 
Jonrnal  of  the  Aoad.  Hat.  Sci.  PiiL,  Vol,  V.,  p.  IT.    Esperimonte  on  Antliriuiife,  Plum- 
bago, &<!.,  bj  Lacdnei  ■Vauaxem,  March  15th,  1S29. 
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many  years  ago,  but  iras  not  wrouglit.  Lawton's  valley  exLibita  the 
clay  slate  without  any  coal  beds.  Eutta's  hill,  in  Portsmouth,  pre- 
sents a  mass  of  stratified  rocks,  alternating  with  and  overlaying  the 
slates  of  the  coal  measures.  The  strata  dip  towards  each  other  from 
each  side  of  this  eminence,  from  Case's  coa)  mine,  on  the  east,  to  the 
old  Portsmouth  mine  on  the  west.  In  Portsmouth  township  several 
seams  of  anthracite  occur,  included  between  beds  of  carbonaceous 
slate,  subordinate  to  the  fine  grauwacke  rocks.  These  mines  were 
abandoned  by  the  proprietors,  about  the  year  1825. 

The  coal  beds  are  stated  to  be  three  in  number,  varying  from  2  to 
12  feet  in  thickness,  and  quite  irregular.' 

The  main  Portsmouth  coal  mine  is  included  between  walls  of  slate, 
and  is  stated  to  measure  three  feet  in  thickness. 

The  analysis  of  the  specimens  obtained  from  hence,  gave  the  fol- 


First. 

Second. 

Third. 

Carbon, 

Water  and  voIaHle  matter,      . 
Ashes, 

84.60 
ID.OO 
5.60 

7.00 
16.00 

Bb.Si 
10.60 
6.66 

Hence,  it  ia  evident  that  this  coal  will  burn  freely. 

The  anthracite  is  obtained  by  blastiijg,  in  large  masses,  and  its 
compactness  ensures  transportation  without  waste  by  fracture. 

The  best  coal  is  that  which  is  impregnated  at  its  natural  joints 
with  per-oxide  of  iron  and  manganese,  (rusty  coal,)  while  the  glassy 
and  greyish  black  masses  are  more  charged  with  argillaceous  (and  si- 
liceous) matter,  and  decrepitate  violently  when  thrown  on  the  fire- 
Owing  to  the  presence  of  so  large  a  proportion  of  water,  the  coal 
burns  with  a  flame ;  the  water  of  composition  is  decomposed  during 
combustion,  and  carburetted  hydrogen  and  carbonic  oxide  are  pro- 
duced. The  former  gas  bums  with  it  yellow,  and  the  latter  with  a 
blue  flame. 

It  IS  evident,  from  their  composition,  that  the  ashes  of  all  these 
eoals  will  form  slags  or  clinkers.* 

The  reporter  arrived  at  the  conclusion  that  there  is  a  valuable  sup- 
ply of  coal  that  can  be  economically  obtained  at  the  Portsmouth 
mines.  The  opinions  formerly  entertained  as  to  the  difficulty  of  burn- 
ing this  coal  have  now  no  value — for  the  people  of  New  England  did 
not  then  understand  the  art  of  burning  anthracite.  A  calculation, 
founded  on  the  supposition  that  there  are  three  workable  seams  of 
three  feet  each,. within  the  basin  of  Portsmouth,  showed  an  amount 
of  37,800,000  tons  of  coal,  available. 

The  northern  and  north-western  portion  of  the  island  of  Rhode 
Island,  occupying  a  space  of  not  less  than  eight  or  ten  miles  long  by 
two  wide,  essentially  form  the  coal  basin  of  the  island ;  if  we  limit 
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the  deSnition  to  the  area  which  possesses  that  form  of  arrangement 
in  its  stratifidation.  On  the  outer  or  south-eastern  border  of  this 
hasin,  commencing  in  the  centre  of  the  island,  the  strata  arching 
over  from  beneath  the  coal  bearing  formation,  dip  eastwardly.  A 
cursory  examination  of  this  basin  with  some  diagrams  were  made  by 
the  present  writer  in  1841. 

tSEOLOaiCAL  CHARACTERS. 

One  of  the  earliest  impressions  made  on  the  traveller,  who,  in  vis- 
iting this  region,  brings  recollections  of  ordinary  coal  .fields,  is  the 
primitive,  or  rather  the  metamorphic  and  disturbed  geological  charac- 
ter of  the  entire  rock  series,  much  of  which  ia  probably  new  to  him 
under  its  changed  aspect.  In  fact  very  few  persons,  in  passing 
through  this  region,  would  conceive  themselves  in  the  midst  of  a  coal 
formation  at  all. 

That  we  might  the  sooner  attain  a  correct  understanding  regard- 
ing these  novel  appearances,  some  transverse  sections  were  con- 
structed, and  also  a  profile  following  the  east  shore  of  the  island. 
The  west  coast,  being  flat  and  without  clifi's,  did  not  well  admit  of 
such  a  mode  of  illustration. 

The  first  transverse  section,  crossing  from  Narraganset  Bay  on  the 
■west  by  Butts's  Hill  Fort,  to  Mount  Hope  Bay  on  the  east,  exhibits 
an  uninterrapted  basin-form  arrangement  of  stratification,  having 
coal  beds  cropping  out  on  opposite  margins.  Pursuing  his  inquiry, 
the  geological  observer  will  no  longer  doubt  but  the  whole  group  of 
strata,  many  hundred  feet  thick,  constitutes  an  actual  coal  formation, 
although  its  separate  members  seem  to  have  little  resemblance  to 
such  rocks  as  usually  comprise  our  coal  fields. 


Tranarerae  SeeUoQ  of  tlie  Portsnioulh  Anthracite  Baain,  Rhode  leland,  looking  Nortli. 

NaiTBganssC  Sntls'a  liill  Mt^  Hope 

Bay.  old  Fort.  Bay. 

Coal  aeama  Taloosa         Coal, 

dip  ib"  B.  Seliist. 

Baaed  upon  more  than  one  mass  of  very  coarse  conglomerate,  in 
some  positions  consisting  of  large  round  pebbles  of  white  quartz  and 
fragments  of  primitive  rocks,  and  in  others  of  oval  slaty  fragments, 
formed  from  subjacent  schistose  rocks,  are  countless  strata  of  green- 
ish talcose  slates ;  upon  and  among  the  lower  series  of  which  are  con- 
formable seams  of  white  quartz,  occasionally  three  feet  thick;  or 
again  a  net-work  of  smaller  quartz  veins  from  a  few  inches  to  a  foot 
thick,  traversing  both  the  conglomerate  and  the  talcose  slates.  Among 
these  slates  occur  darker  laminae,  and  these  contain  distinct  impres- 
sions of  the  usual  coal  plants.     Passing  from  these,  the  predominant 
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masB  consists  of  taleose  schist,  among  the  divisions  of  'which  may 
often  be  obscurely  traced  magnificent  casts  in  relief,  of  ferns,  pecop- 
teris,  &e.  But  for  these  intelligible  characters,  One  might  imagine 
the  schiata  were  of  much  greater  geological  antiquity. 

Following  southward  along  the  eastern  shore,  the  cliffa,  although 
not  lofty,  are  sttfficiently  so,  with  the  aid  of  the  transverse  ravines, 
to  develope  the  structure  of  the  adjacent  country.  In  the  coarse  of 
two  miles  of  the  cliffs  of  the  east  coast,  the  conglomerate  beds  are 
six  times  thrown  up,  and  as  often  descend  below  the  tide  level.  Then 
occur  a  numerous  suite  of  twiated  and  contorted  schists,  of  grey 
laminated  slates  whose  surfaces  singularly  resemble  the  grain  of 
Trirds-eye  maple ;  and  again  another  series  .of  green,  talcose,  contor- 
ted schists,  crowded  wirti  crystals  of  iron  pyrites ;  crossed  in  every 
direction  by  innumerable  veins  of  white  quarta,  and  succeeded  by 
oompacter  beds,  which  almost  possess  the  qualities  of  sandstone. 
Perpendicular  upthrows  and  heaves,  and  again  the  reverse  move- 
ments, divide -the  whole  series  into  large  and  separate  sections,  rising 
above  or  sinking  below,  water  level.  The  inclination  of  the  respec- 
tive masses  is  continually  changing.  To  the  rocks  we  have  enume- 
rated succeeded  a  melange  of  metamorphic  slates,  of  gray  fissile  beds, 
of  conglomerates,  quartz  veins,  and  black  shales ;  of  veins  and  filona 
of  asbestos,  and  of  talcose  laminated  strata ;  undulating;  fractured, 
contorted,  inverted— in  short,  disposed  with  such  absence  of  order 
and  arrangement,  as  to  defy  the  pen  and  pencil  of  the  geologist  to 
delineate. 

,  leaving  the  coastline  at  Clark's  Mill  and  Creek,  our  second  trans~ 
verge  seetion,  of  3J  miles,  crosses  over  to  the  opposite  or  western 
shore.  During  half  this  space,  the  metamorphic  rocks  alone,  to  which 
we  have  alluded,  and  which  are  named  Grawwaoke  in  the  state  report, 
appear  on  the  surface  and  dip  to  the  eastward.  The  schists  and 
coarse  slates,  the  carboniferous  shales,  and  the  quartz  veins,  which 
here  seem  to  be  appropriate  to  the  coal-bearing  series,  are  again  seen 
arranged  in  the  basin  form,  stretching  to  the  coast  near  Lawton's 
Valley.  We  only  observed  one  bed  of  anthracite,  whose  immediate 
out-crop  exhibited  about  1^  foot  thick,  increasing  as  it  descended. 
How  far  to  the  south  this  trough  extends  we  did  not  attempt  to  trace ; 
bat  as  thin  seams  of  coal  are  seen  among  the  modified  rocks,  on  the 
coast  east  of  Newport,  it  is  probable  this  arrangement  continues 
through  the  entire  length  of  the  island. 

Returning  to  our  first  transverse  section  of  the  coal  basin,  near 
the  parallel  of  the  Portsmouth  mines.  Certainly,  there  are  many 
features  here  presenting  themselves  that  have  no  parallel  in  our  or- 
dinary secondary  coal-fields.  Among  these  are  the  vast  assemblage 
of  talcose,  waving  slates ;  the  veins  and  seams  of  asbestos,  abundant 
even  among  the  coal  shales,  and  occasionally  penetrating  the  anthra- 
cite itself ;  the  quartz  veins  also  in  the  coal ;  the  unusual  appearance 
of  vegetable  remains  on  these  greenish-grey,  schistose  laminte ;  the 
traversing  veins  of  white  crystalline  quartz,  and  the  plumbaginous 
nature  of  nearly  all  the  out-cropS  of  coal.     All  these  characters 
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fQight  readily  lead  geologists  to  ally  the  series  to  the  transition  or 
primary  rocks. 

Details  of  the  Goal  Beds. — Yet  perhaps  these  are  entirely  due  to 
the  metamorphic  influence  to  which  the  whole  group,  in  common  with 
all  others  in  the  surrounding  country,  has  been  subjected.  There 
are  three  coal  seama  proved  on  the  western  side,  occurring  at  the 
distance  of  ninety  feet  from  each  other,  and  dipping,  at  an  angle  of 
38°  to  the  centre,  but  probably  flattening  in  that  direction.  Towards 
their  out-crops  all  the  strata  evince  the  efl'ects  of  great  pressure  and 
squeezing ;  producing  corresponding  irregularities  in  the  thickness  of 
the  coal  beds,  such  as  will  probably  always  render  the  working  or 
productire  results  uncertain. 

In  some  particulars  there  appear  to  be  analogies  between  the  tal- 
cose  schists  and  accompanying  beds  of  anthracite  in  Hhode  Island, 
and  the  anthracite  seams  associated  with  strata  of  gneiss  and  talcose 
schists,  formerly  considered  as  primitive,  at  L'Oisans,  in  Dauphiny, 
and  the  Alps.  M.  A.  Brongniart  has  declared  that  the  coal  vegeta- 
tion of  this  formation  is  identical  with  that  of  the  true  coal  me_asure8. 
M.  S.  Gras  confirms  this  view,  and  states  further  that  these  were 
sedimentary  rocks,  modified  by  subterranean  emanations.  In  the 
Alps  there  are  many  proofs  of  the  transformation  of  sedimentary 
into  crystalline  rocks,  as  high  up  as  the  coal  measures. 

The  old  Portsmouth  Mines,  towards  the  close  of  1841,  had  been 
re-opened,  and  several  new  shafts  had  been  commenced  in  their  vicin- 
ity. As  regards  facilities  of  transportation,  no  position  can  be  more 
convenient ;  for  sloops  and  schooners  can  approach  within  one  or  two 
hundred  yards  of  the  mine.  The  quality  of  the  coal  is  excellent ; 
the  demand  for  it  increases  every  year,  and  it  can  readily  be  sold,  as 
fast  as  it  is  possible  to  mine  it.  In  1842,  the  price  for  the  large 
coal  was  $5,00  per  ton,  and  half  that  sum  for  the  finest  or  pea  coal : 
terms  which  can  be  commanded  nowhere  else  at  the  pit's  mouth,  in 
the  United  States.  As  a  proof  of  the  value  even  the  smallest 
had  acquired,  the  owners  were  screening  over  the  refuse  heaps, 
abandoned  20  years  before;  and  were  selling  the  coarsest  at  $2  to  |3 
per  ton;  the  next  size  at  $1.25,  and  mere  dust  75  to  50  cts.  The 
quality  of  the  coal  improves  as  the  depth  increases.  As  may  be  in- 
ferred from  the  geological  condition  of  this  region,  the  great  draw- 
back on  the  prospective  value  of  coal  undertakings  any  where  within 
its  limits,  and  on  the  confidence  so  essential  to  such  operations,  arises 
from  the  irregularity  of  the  ground;  making  the  thickness  and  the 
continuity  of  any  one  coal  seam,  a  matter  of  extreme  uncertainty, 
even  for  the  space  of  a  few  feet.  The  roof  of  the  main  worked  bed 
is  tolerably  regular,  and  consists  of  a  good  hard  slate ;  but  the  floor 
undulates  considerably,  and  of  coarse  afieots  the  thickness  of  coal  to 
a  corresponding  extent.  At  one  point  here  there  were  only  eighteen 
inches  of  coal,  between  roof  and  floor ;  yet  on  advancing  but  a  short 
distance  we  observed  a  thickness  of  fifteen  or  sixteen  feet.  Under 
these  circumstances,  it  is  difficult  to  assume  an  average.  Dr.  Jack- 
son's estimate  of  three  feet  workable  coal  to  each  seam,  through  the 
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entire  basin,  may  be  a  safe  one,  but  we  would  not  like  to  be  the  pnr- 
chasers  on  the  basis  of  that  calculation.  In  1842,  the  slope  or  in- 
clined plane  of  the  main  gangway  down  the  crop  of  the  vein,  iras 
three  hundred  feet.  Lateral  drifts,  following  the  coal  seam,  showed 
about  three  yards  thickness ;  hut  we  subsequently  learned  that  it  had 
again  contracted. 

The  seam  lying  above  this  had  been  commenced  by  other  ownei:s, 
as  a  colliery,  in  1841.  Its  thickness  was  then  sis  feet ;  both  roof 
and  floor  were  good  and  promising,  being  of  clay  slate,  dark,  tough, 
and  regular.    Many  coal  plants  occur  in  the  roof. 

The  plumbaginous  character  of  the  carbonaceous  deposits  through- 
out the  entire  range  from  Mansfield,  in  Massachusetts,  to  Newport, 
in  Rhode  Island,*  is  not  devoid  of  interest,  either  to  the  miner  or  the 
mineralogist.  At  Wrentham,  in  Massachusetts,  are  several  seijms  of 
highly  plumbaginpua  coal-f  At  Mansfield  also,  Dr.  Jackson  mentions 
a  bed  of  coal  which  "wds /oMMtfio  have  heen  altered,  and  was  like 
graphite  or  plwmbago."  In  Rhode  Island,  the  presence  of  graphite 
is  not  adverted  to  by  the  state  geologist,  further  than  to  remark  in 
his  analysis,  No.  2,  of  the  Portsmouth  coal,  that  it  was  not  plumba- 
ginous. At  some  new  trial  openings  in  the  latter  neighbourhood,  on 
more  than  one  ont-crop,  we  observed  that  the  mineral  appeared  to 
consist  almost  wholly  of  graphite.  It  ia  remarkably  light,  spongy, 
or  cellular — and  is  collected  and  forms  an  article  of  sale  at  a  good 
price,  under  the  name  of  "British  Lustre,"  for  the  usual  purposes  of 
plumbago  or  black  lead.  Asbestos  occurs  abundantly,  running 
through  the  slates  which  adjoin  the  coal  or  graphite  bed.  Like  those 
of  Massachusetts,  they  are  also  traversed,  and  even  the  coa!  itself, 
occasionally,  by  numerous  veins  of  quartz.  All  these  circumstances 
combine  to  satisfy  the  most  skeptical,  of  the  modified  or  metamorphic 
character  of  the  coal-field  of  Rhode  Island. 

Viewing  it  in  this  light,  there  seems  to  be  no  assignable  reason 
why  tills  formation  in  which  we  trace  the  fossil  flora  of  the  regular 
coal  measures,  should  be  considered  any  older  than  the  secondary 
anthracites  and  bituminous  coals  of  Pennsylvania  j  and  we  are  sus- 
tained in  this  opinion  by  the  declaration  of  Dr.  Maculloch,  that, 
"  the  coal  of  secondary  origin,  containing  vegetable  remains,  is  con- 
verted into  plumbago  hj  the  influence  of  trap,  as  coal  is,  daily,  in 
the  iron  furnaces."f 

It  is  well  known,  that,  until  within  a  comparatively  recent  period, 
the  beds  in  which  numerous  seams  of  anthracite  occur,  in  Ireland, 
were  confidently  termed  by  distinguished  geologists,  "  transition  clay 
slate,  intermixed  with  considerable  beds  of  quartz."  .  Yet  it  ia  now 
universally  admitted  that  the  entire  coal  field  is  of  no  older  date 
than  the  regular  bituminous  coal  fields  elsewhere. 

Even  the  Western  part  of  the  South  Wales  coal  basin,  was  at  one 
time  called  the  "  Grauwaeke  series." 

»  Saologioal  Survey  o£  Massaohasetta,  p.  162, 1833. 
-]-  Hitchoook*3  Geology  of  Maseaciiusetts,  p.  46. 
X  System  of  Geology,  Vol.  IL,  p,  297. 
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Since  tlie  foregoing  notes  were  collected,  we  have  been  favolired 
by  Dr.  Emmona  with  hia  volume  on  the  so-called  Taconic  ayatem,  as. 
exemplified  in  the  northern  states  of  the  Union ;  including  the  Rhode 
Island  coal  fields.  The  Taconic  system,  according  to  the  views  of 
the  author,  and  in  opposition '  to  those  of  many  eminent  geologists, 
embraces  a  aeries  of  rocks  which  are  supposed  to  be  older  than  the 
New  York  lowest  series,  and  are  characterized  by  a  separate  olaas  of 
organic  remains.     It  rests  unconformably  upon  primary  schists. 

We  believe  that  the  author  does  not  comprise  within  this  system 
the  coal  formations  of  Rhode  Island,  although  they  repose  upon  it, 
and  have  many  lithological  characters  in  common,  on  account  of  the 
proximity  of  the  schistose  Taconic  rocks  which  have  furnished  the 
greater  part  of  the  materials ;  and  consequently  they  appear  to  pos- 
sess a  character  of  much  greater  antiquity  than  the  coal  and  subja- 
cent rocks  usually  exhibit  elsewhere. 

"  That  it  is  possible  for  a  sedimentary  rock  to  retain  or  aasume 
the  characters  of  the  parent  rock,  is  rendered  highly  probable  by  the 
characters  of  the  rocks  or  slates  connected  with  the  Rhode  Island 
coal  beds.  Here,  in  connection  with  the  conglomerate,  probably  of 
the  old  red  sandstone,  there  is  much  material  which  is  a  talcose  slate, 
differing  but  slightly  from  the  talcose  slate  of  the  Taconic  system, 
The  beds  of  conglomerate  ■with  which  these  slate  beds  are  in  connec- 
tion, do  not  appear  to  be  metamorphic ;  and  the  whole  aeema  to  be 
merely  indurated  or  hardened  slate,  the  original  particles  being  talc 
and  mica,  with  some  fine  quartz.  The  rock,  when  complete,  is  merely 
an  ordinary  talcose  slate." 

Dr.  Emmons  is  somewhat  indisposed  to  admit  the  metamorphic 
character  of  the  Rhode  Island  coal,  inasmuch  as  the  slates  and  con- 
glomerate bear  no  marks  of  the  action  of  heat ;  the  fossils  are  similar 
in.  texture  to  those  of  other  coal  fields,  and  are  free  from  all  traces 
of  fusion ;  and  because  if  sufficient  heat  had  been  applied  to  volatilize 
the  bitumen  of  the  coal,  then  ought  the  slate  also  to  exhibit  marks  of 
having  been  burnt.  These  reasons,  however,  do  not  appear  suffi- 
ciently conclusive  nor  do  they  apply  to  the  anthracite  of  Pennsyl- 
vania, which  exhibit  no  traces  of  fusion,  neither  in  the  coal,  the  slates, 
nor  the  organic  remains.  I  believed  the  word  "baked"  has  been 
frequently  applied  to  this  process,  and  with  apparent  propriety.  Dr. 
Emmons  admits  that  this  coal  of  Rhode  Island  is  traversed  by  veins 
of  quartz,  which  might  have  been  deposited  from  hot  water  or  aqueous 
vapour  holding  silex  in  solution.  The  changing  of  the  coal  into 
graphite  still  remains  to  be  accounted  for. 

As  relates  to  the  economical  value  of  this  anthracite. — On  the  whole, 
we  see  no  reason  for  dissenting  from  the  prediction  of  Mr.  Hitch- 
cock, "  that,  ere  long,  the  anthracite  of  Rhode  Island,  and  even  that 
of  Worcester,  will  be  considered  by  posterity,  if  not  by  the  present 
generation,  aa  a  treasure  of  great  value." 

Portsmouth,  Rhode  Island,  coal  imported  into  Boston  : 

Tone. 

1860  ^  .  -  -  -  1053 
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It  is  objected  to  this  coal,  that  it  will  not  succeed  in  an  open  grate, 
and  that  the  cold  air  chills  the  fire  in  that  position;  but  that  it 
answers  well  when  consumed  in  cylinder  stoves.  The  only  objection 
urged  in  that  case,  is,  that  it  occasionally  forma  too  much  clinker. 
If  we  look  at  the  numerous  analyses  of  this  coal,  and  see  the  small 
amount  of  foreign  matter  which  it  contains,  besides  pure  carbon,  we 
certainly  should  not  expect  such  a  result. 

Quantity  of  Pennsylvania  anthracite  imported  into  Providence : 

Tons. 

1844 51,848 

1845 6T,638 

.  An  annually  increasing  quantity  of  Nova  Scotia  coal  is  also 
brought  into  Providence. 

ANTHRACITE  NEAR  PAWTUXBT. 

An  announcement  was  made  in  1846,  of  a  new  locality  of  anthra- 
cite in  this  state  near  the  Valley  Falls.  Subsequently,  a  mining 
company  has  been  carrying  on  some  operations  here,  and  report 
speaks  favourably,  thus, far,  of  the  success  of  the  undertaking,  and  of 
the  quality  of  the  coal,  except  in  regard  to  hardness.  A  depth  of 
one  hundred  and  twenty  feet  has  been  sunk  and  about  five  hundred 
tons  of  the  anthracite  were  raised  in  the  summer  of  1847.  The  mine 
is  about  six  miles  south  of  Providence,  two  from  Pawtuxet,  and  not 
more  than  two  miles  from  tide  water. 

Prof,  Hitchcock,  in  his  Geological  Report,  described  a  large  tract  in 
Bristol  county,  a  part  of  Plymouth  county,  the  whole  of  the  island' of 
Rhode  Island,  and  a  strip  on  the  west  side  of  Narraganset  Bay,  as 
underlaid  by  grauwacke,  a  rock  older  than  the  coal  formation,  and 
equivalent  to  the  Silurian  and  Cambrian  strata  of  late  geologists. 
He  adds,  that  while  publishing  his  final  report,  in  1840,  "  I  became 
satisfied  that  a  part  of  this  region  was  a  true  coal  formation,  and 
so  marked  it  on  the  map.  I  now  advance  a  step  further,  and 
maintain  that  the  whole  of  this  tract,  embracing  not  less  than  500 
square  miles,  is  a  genuine  coal  field  that  has  experienced  more  than 
usual  metamorphic  action.  The  metamorphic  action  to  which  this 
deposit  and  the  coal  have  been  subject  is  two-fold,  viz.,  first,  mechan- 
ical; second,  chemical. 

"  The  mechanical  force  seems  to  haveoperated  upon  the  strata  con- 
taining the  coal  in  a  lateral  direction,  so  aa  not  only  to  raise  them 
into  a  highly  inclined  position,  but  also  to  produce  plaits  or  folds  such 
as  would  be  formed  if  several  sheets  of  paper  lying  upon  one  another 
were  taken  into  a  man's  hand,  and  by  pressure  on  the  opposite  edges 
■were  crumpled  so  as  to  form  ridges  and  hollows. 

"  The  chemical  metamorphosis  which  these  rocks  have  experienced 
consists  mainly  in  such  effects  as  heat  would  produce." 

He  concludes  his  remarks  on  the  subject  thus : — "  The  evidence 
seems  very  strong  on  which  I  base  the  conclusion  that  the  Bristol 
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and  Rhode  Island  deposits,  ■witli  vegetable  remaina,  posBesa  the  age 
and  character  of  a  true  coal  field,  aa  the  carboniferouB  period  of  the 
geologists. 

I.  In  the  first  place  the  general  outline  of  the  surface  over  this 
field  corresponds  with  that  of  a  regular  coal  field  or  basin. 

n.  The  rocks  correspond  essentially  to  those  of  the  coal  measures. 

III.  The  number,  position,  strike,  dip,  and  general  character  of 
the  beds  of  coal  already  discovered  in  the  district  under  considera- 
tion Tender  it  probable  that  it  is  all  one  coal  field,  or  essentially  one. 

IV.  The  character  of  the  vegetable  remains  found  in  connexion 
with  these  coal  beds  make  it  almost  certain  that  they  belong  to  the 
coal  measures  of  the  carboniferous  system." 


Block  Island. — The  most  southern  appendage  of  this  state,  and 
included  in  Br.  Jackson's  geological  and  agricultural  survey,  in 
1840 — from  whence  we  obtain  the  substance  of  the  following  details. 

"  There  are  no  trees  upon  Block  Inland,  and  since  wood  fuel  is  too 
expensive  for  general  use,  it  most  fortunately  happens  that  nature 
has  amply  provided  the  inhabitants  with.a  great  and  almost  inexhaus- 
tible supply  of  ^ea(,  or  tug,  as  it  is  there  called.  Thus,  almost  every 
family  owns  a  peat  bog,  which  is  their  depository  of  fuel,  from  which 
they  draw  an  ample  allowance,  yearly. 

"Attached  to  every  dwelling  we  find  a  ^tuff-house,'  in  which  is 
stored  up  the  winter's  fuel;  and  each  family  burnsfrom  twenty-five 
to  thirty-five  cords  of  peat  per  annum.  The  mode  of  preparing  it 
is — in  case  it  is  a  first  cutting — to  split  out  cakes  of  it,  about  six 
inches  square,  which  are  laid  upon  the  bank  to  dry  in  part ;  after 
which  it  is  turned ;  and  subsequently  it  is  piled  up,  in  open  stacks, 
through  which  the  air  circulates  and  completes  the  process. 

"  In  case  an  old  bog  is  dug  over  the  second  time,  the  peat  is  made 
hy  the  hands  into  balls,  as. large  as  a  twelve  pound  cannon  shot;  and 
these  are  laid  on  the  ground  partially  dried,  and  then  stacked  like 
piles  of  cannon-balls.  They  become  firm,  and  burn  very  well ;  giving 
out  a  large  and  clear  flame,  and  making  a  good  coal.  The  fire- 
places are  all  arranged  with  peat  grates,  or  frames  made  of  bar-iron,, 
large  enough  to  fill  a  kitchen  fire-place.  On  this  they  lay  the  peat,, 
and  it  proves  to  be  an  excellent  fuel;  giving  a  good  clear  fif,9,, suitable 
for  all  kinds  of  cooking,  and  for  thp  warming  of  apartments;, 

"  I  think  that  most  persons  would  give  up  their  prejudices  againafr 
peat,  if  they  should  spend  a  few  weeks  among  the  people  of  ihis~ 
island," 

The  opinion  prevails  that  when  tug-hogi  have  been  entirely  cutout;, 
by  throwing  back  the  loose  turf,  the  peat  grows  again  in  forty  years,, 
so  aa  to  fill  the  bogs. 

Every  little  valley  on  Block  Island  contains  a  few  acres  of/turfi' 
bog ;  and  its  depth  varies  from  four  to  ten  feet.     There  is  evidently. 
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enoagh  left,  even  if  it  does  not  grow,  to  aupply  the  inliabitanta  Tfith 
fnel  for  ages. 

At  a  great  number  of  points  in  thia  State,  peat  bogs  prevail.    Be- 
sides as  fuel,  it  ia  used  as  a  valuable  ingredient  in  composts  or  ir" 
nurea.     By  analysis,  it  was  found  to  yield  88  per  cent,  of  v 
matter,  and  12  per  cent,  of  ashes. 

Some  peat  from  another  part  of  the   State  gave  8 
matter,  9.5  of  silex,  and  1.9  of  various  substances. 

Another  contained  95.5  per  cent,  of  vegetable  matter.  To  these 
are  added  in  the  appendix,  the  analysis  of  twenty  specimens  of  peat 
from  various  parts  of  the  State. 

This  substance  ia  held  in  high  estimation  in  New  England.  In  the 
Farm  Reports  of  Hhode  Island,  Mr.  Phinney,  addressing  the  State 
Geologist,  says,  "  I  know  of  no  way  in  which  you  could  render  a 
more  essential  service  to  the  public,  more  eapeeially  to  farmers,  than 
by  enabling  them  to  convert  their  unproductive  and  unsightly  bogs 
into  sources  of  wealth.  I  consider  my  peat  grounds  by  far  the  moat 
valuable  part  of  my  farm ;  more  valuable  than  my  wood  lota  for  fuel, 
and  more  than  double  the  value  of  an  equal  number  of  acres  of  my 
uplands,  for  the  purposes  of  cultivation.  In  the  first  place,  they  are 
valuable  as  fuel.  I  have  for  twenty  years  resorted  to  my  peat  mea- 
dows for  fuel.  It  gives  a  summer-Jite  atmosphere,  and  lights  a  room 
better  than  a  wood  fire.  The  amoke  from  peat  has  no  irritating 
effect  upon  the  eyes ;  it  does  not,  in  the  least  degree,  obatruct  respi- 
ration, like  the  smoke  of  wood ;  and  it  haa  none  of  that  drying,  un- 
pleasant effect  of  a  coal  fire.  Peat,  taken  from  land  which  has  been 
many  years  drained,  when  dried,  is  nearly  as  heavy  as  oak  wood,  and 
bears  about'the  same  price  in  the  market,"*  . 
»  Rhode  Island  Eeport,  p.  247. 
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De.  Jackson  examined  tMa  coal  for  the  sake  of  comparing  it  with 
that  of  Portsmouth. 

The  result  of  an  analysis  of  a  fair  sample,  was 

Carhon,  '  87.40 

Water,  and  volatile  matter,    6,20 
Ashea,  6.40 

It  appears  on  this  authority,  that  a  small  seam  of  anthracite  was 
accidentally  discovered  in  Mansfield,  in  1835,  in  the  process  of  sink- 
ing a  well;  In  consequence  of  this,  numerous  persons  obtained  leases 
with  the  right  of  mining,  on  farms  in  this  vicinity.  The  first  vein 
was  only  eighteen  inches  thick,  and  was  not  worked,  on  account  of 
being  so  Small.  Suhsequently,  the  researches  conducted  under  the 
direction  of  Dr.  Jackson,  determined  the  existence  of  five  heda  of 
anthracite,  the  maximum  thickness  heitig  five  feet ;  and  their  appa- 
rent linear  extent  was  not  less  than  one  mile. 

These  beds  ahounded  in  coal  plants,  of  which  many  Species  -were 
collected  by  the  geologist. 

Several  analyses  were  made  to  determine  the  character  of  this 
anthracite,  which  seems  to  differ  from  that  of  Portsmouth,  chiefly  in 
having  a  greater  amount  of  carhon,  viz.,  8T,  90,  92,  96,  and  98  per 
cent.,  with  a  reduced  quantity  of  ashes. 

Prom  want  of  experience  in  ■  mining,  the  adventurers  failed  to 
derive  an  adequate  benefit,  and  the  mines  were  abandoned  in  1838. 

They  were  re-examined,  in  1839,  by  Dr.  Jackaon.  ,  One  seam  was 
proved  to  be  seven  feet  thick,  and  its  quality  was  good, — yielding 
but  six  per  cent,  of  ashes. 

At  another  mine,  where  a  shaft  bad  been  sunk  to  the  depth  of 
one  hundred  feet,  a  bed  of  coal  was  encountered,  but  thought  to  be 
inferior. 

The  nature  of  these  seams  seems  to  correspond,  as  regards  irregu- 
larity, with  most  of  those  known  in  Rhode  Island.  Some  days  the 
miners  raised  ten  tons  of  coal,  while  on  others  they  obtained  but  lit- 
tle ; — yet  the  geologist  considers  that  the  Mansfield  coal  mines  are 
still  capable  of  being  worked  to  good  profit,  if  pursued  with  skill  and 
judgment.* 

•  Dr.  Jackson,  on  the  ManeEeld  Coal  Mines,  in  bis  Khodo  Island  Eeport,  in  1840. 
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The  usual  coal  plants  occur  imbedded  in  the  shale  and  slate  of  the 
Mansfield  district :  but,  Mr.  J^yell  observes,  no  traces  of  sheila  or 
corals  have  been  discovered. 

"In  like  manner,  we  find  an  absence  of  all  fossils,  except  vegeta- 
ble remains,  in  the  anthracite  coal  district  of  Pennsylvania,  and  no 
fossils  of  any  tind  in  the  subjacent  conglomerates  and  red  sand- 
stones."* In  the  bituminous  coal  shfiles  of  Pennsylvania,  we,  how- 
ever, find  several  genera  and  species  of  fossil  shells,  and  the  remains 
of  fishes  and  shells  in  the  sandstone  beneath.  At  Blossburg,  numer- 
ous shells  occur  in  the  coal  and  iron  shales-f 

Import  of  Pmiisylvania,  anihradte,  and  of  American  and  Foreign  hituminous 
coais,  reduced  to  the  common  denoMtnaiion  of  ions,  from  chaldrons,  ions,  and 
huskela,  into  the  port  of  Boston.  Note — tliere  are  amsiderable  variations  in 
the  published  stateTwents  of  coal  imported  and  cojwiwneii  in  Boston,  which 
cannot  be  readily  accounted  for. 


Amerioan  Coals. 

Foreign  Importfld  Bitnminous. 
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wise,  the  qnantity  does  not  affect  the  retail  trade.     Thia  coal  t 
purchased,  in  1845-8,  for  from  $T.50  to  $10.50  per  chaldron. 


Annual  I 

Hporlation  of  Virginia  Coal  in 

0  Boston. 

Years. 

BushelB. 

Tears. 

Bushels. 

Years. 

EushelB. 

1835 
1836 
18SI 

1839 

312,105 
300,636 
109,276 
107,835 
10,4,15 

1S41 

1S46 
1847 

124,041 
140,996 
133,052 

1849 
18S0 
1861 
1862 

63,415 
78,280 
14,000 
4,600 

Statement  of  the  quantities  and  value,  of  American  and  foreign 
coal  consumed  in  manufacturing,  in  the  State  of  Massachusetts,  dur- 
ing the  year  ending  AprU,  1845. 

Tons.  Value. 

Anthracite, 
■n-.      -  1    f  American, 

Bituminous  coal   |  p^^^ig^^  ' 


79,T49 
21,948 
29,578 


$453,411 
147,917 
190,405 


131,275  .       $791,733 
Average  retail  prices  of  AnihraciU  and  Bituminous  Coal  in  Boston. 


Anietican  Anthwcite,  per  ton  of  3,00 
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Newcastle  is  qnoted  at  Boston,  wholesale,  at  $12.00  per  chaldron.f 

Pictou  coal  ....  9,50     "         " 

Anthracite  ....  g,50     "         " 

Plumbago.    In  all  the  cases  which  we  have  cited,  respecting  the 

anthracites  of  Eh  ode  Island  and  Massachusetts,  it  would  appear,  in 

accordance  with  the  views  of  Professor  Hitchcocl;,  that  there  exists, 

in  these  regions,  a  gradual  passage  from  anthracite  to  plumbago,  or 

graphite.    Whether  this  approach  to  graphite  arises,  according  to  the 

view  of  the  learned  professor,  from  the  age  of  the  enclosing  rocks,  or 

whether  it  he  not  rather  the  result  of  the  obvious  modifying  influence. 

of  igneous  operations,  as  we  have  suggested,  we  will  not  now  discuss. 

•  Aprill6i]i,lS64—aTetage  price  less.     BoslOE  Courier,  -f  Miners' Journal,  Sepl,  11, 1864. 
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Wrmtham  Goal  explorations,  five  miles  from  Mansfield. 

These  were  visited  by  Dr.  Jackson,  in  1839  and  1840.  Altboagh 
Bome  seams  of  anthracite  existed  here,  they  ■were  adjudged  to  be  too 
thin  to  warrant  the  expenditure  attending  their  mining. 

They  are  also  noticed  by  Mr.  Hitchcock,  who  states  that  the  coal 
bears  a  resemblance  to  the  anthracite  of  Rhode  Island. 

From  the  carbonaceous  and  pyritiferous  slates  of  this  impure  coal, 
Mr.  Lyell  collected  numerous  impressions  of  the  most  common  coal 
plants.  Like  those  of  Rhode  Island,  the  slates  and  micaceous  sand- 
stones forming  the  roof  of  this  anthracite,  contain  layers  and  veins 
of  quartz. 

Worcester. 

Plumbaginous  anthracite,  according  to  tbe  state  geologist,  occurs 
in  an  imperfect  mica  slate,  or  transition  mica  slate.  This  coal  bed 
is  seven  feet  thick,  dipping  moderately  to  the  north-east ;  but  the 
works  were  suspended  in  1833. 

In  this  coal,  he  observes,  the  metallic  aspect  is  even  much  more 
distinct  than  in  the  Rhode  Island  coal;  and  the  quantity  of  the 
plumbago  is  much  greater.  Several  tons  of  this  substance  have  been 
ground,  and  sold  for  plumbago.* 

Tbe  Rhode  Island  coal  is  heavier  than  the  purest  Pennsylvania 
anthracite,  and  that  of  Worcester  is  heavier  than  the  former,  as 
approaching  nearer  to  graphite. 

"We  subjoin  the  speeiflo  gravities  of  these,  determined  by  Trell 
known  authorities ;  remarking,  however,  that  its  great  weight  seems 
mainly  to  be  the  result  of  a  superabundance  of  earthy  matter,  as 
shown  by  Dr.  Percy's  analysis. 

Purest  anthracite  of  Lehigh,  broad"! 

Mountain,    &c.,    (Bache,   Johnson  1 1.600  to  1.650 
and  others,)  J 

Massachusetts.      Mansfield    plumba-  " 
ginous  anthracite,  (Dr.  Jackson,) 

Portsmouth,  R.  I.    Plumbaginous  an- 
thracite, (Dr.  Jackaoii,) 

Worcester,      Plumbaginous    anthra- 
cite, {Bull,} 

Oraphite.     (Dr.  Dre  and  Beudant,)    '  2.080  to  2.450 


1.710 
1.770  to  1.850 

2.104  but  doubtful 


This  plumbaginous  '  anthracite  has  lately  been  submitted  to  the 
examination  of  Dr.  John  Percy,  of  Birmingham,  England,     The  fol- 


*  Hitchcock's  Geology  of  MMsaohusetts,  p.  279. 
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lomng  result  ia  published  in  tl^e  prooeedings  of  the 
ciety  of  London.* 

Carbon,  28.350 

0.926 


Oxygen,    \ 
'  Nitrogen,  / 


100.000 

Mr.  Lyell  is  of  opinion  that  the  stratified  rooks,  containing  the 
plumb  agin  on  s  anthracite  of  Worcester,  consisted  originally  of  sedi- 
mentary strata,  which  have  been  so  altered  by  heat  and  other  plu- 
tonic  causes,  as  to  assume  a  crystalline  and  metamorphic  texture,  by 
which  the  grits  and  shales  of  the  coal  have  been  turned  into  quart-, 
zite,  clay-slate,  and  mica-echist ;  and  the  anthracite  into  that  state  of 
carbon  which  is  called  plumbago  or  graphite.f 

The  quantity  of  anthracite  annnally  produced  in  Massachusetts  is 
but  small.  We  see  by  a  late  report,  that  the  value  of  the  mineral 
coal  and  irou  ore  obtained  in  1845,  was  together,  blit  of  the  value 
of  121,6694         ■  . 

Dr.  C.  TJ.  Shepard  remarks,  that  the  discovery  of  anthrapite  at 
Worcester,  in  this  State,  unattended  with  any  secondary  or  recom- 
posed  rocks  and  vegetable  remains,  is  an  apparent  exception  to  the 
general  rule  that,  "  Good  workable  coal  has  never  been  found  either 
in  the  oldest  c^stalline  roeks,  or  in  the  neWest  formatioiis  of  the 
secondary."  We  think  this  anomaly  is  explainable  on  the  ground  of 
the  great  change  in  etrnctnre  and  appearance  of  the  regular  coal 
series,  and  the  local  effect  of  intense  heat,  and  consequent  modifica- 
tion of  character  to  which  the  mass  has  evidently  been  subjected. 

It  may  even  be  questioned,  however,  he  adds,  whether  this  seam 
of  plumbaginous  mica  slate,  deserves  the  name  of  coal  slate. 

Production.  1844-:5,  mineral  coal  and  iron  ore  mined,  21,669 
tons — 78  hands  e      ' 


Bituminous  Coal  in  new  red  sandstone. 

The  State  geologist  observed  "thin  veins  and  irregular  nodules" 
of  coal  in  the  new  red  sandstone  of  the  Connecticut  valley ;  but  as 
it  is  acknowledged  that  "in  almost  every  instance  it  appears  to  be 
the  result  of  the  carbonization  of  a  single  plant,  whose  form  can  be 
distinctly  traced,"  we  have  small  expectation  that  workable  beds  of 
ooal  will  ever  be  met  with  here,  any  more  than  in  other  parts  of  the 
globe,  in  the  same  geological  formation.     It  is  also  to  be  noted  that 

•  Quarlerlj  Journal  of  fta  Geol.  800.,  Ho.  2,  p.  205. 

t  Ljoll  on  MassaoJiuflettsAnthracila,  Ibid.,  p.  199,  May,  1846. 

t  StaliBties  of  Maaaaohusetls,  by  John  H.  Palfrey,  Beoretary  of  the  Commonweallh,  164*. 

g  HoDt's  Meiciiaiiti'  Magailne,  Vol.  SXV.,  p.  286. 
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in  some  parts  of  tbe  range,  these  coal  traces  have  heen  deprived  of 
their  bitumen,  and  have  the  character  of  anthracites.  Thia  is 
explained  by  the  a«thorj  by- the  accidental  presence  or  vicinity  of 
trap  rocks.* 

Railroads  completed  in  1846,  six  principal  roads — 881  miles. 
Aggregate  length  of  railroads  in  1853,  3,297^   " 

Population  in  1850,         -  -  -  994,751 


CONNECTICUT. 

Coal  has  not  been  found  in  this  State  in  sufficient  abundance  to  he 
ranked  with  its  valuable  mineral  productions.  Dr.  0.  U.  Shepard, 
reporting, on  the  Geological  Survey  of  Connecticut,  announces  this 
fact.  Some  effort  had  been  made  to  obtain  coal  in  a  highly  glazed, 
plumbaginous  mica  slate  at  Sandy  Hook  near  Newton ;  but  the  result 
was  nnsueeessful  and  the  geologist  recommended  the  abandonment  of 
the  enterprise,  without  delay.f 

The  State  geologist  of  Massachusetts  mention  some  thin  veins  of 
bituminous  coal  in  the  new  red  sandstone  of  the  Connecticut  valley  .J 
So  late  as  November,  1847,  it  was  announced  that  a  bed  of  coal  had 
heen  discovered  in  the  town  of  Uidgefield,  and  that  n 
s  for  working  it. 


*  Geology  of  MasBaohnBeHs,  1833,  p.  230. 

+  Geological  Survey  of  CoDueclicut,  Report  183T. 

i  G)eo1.  Report  of  Maseaobueetls. 
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NEW   HAMPSHIBE. 

No  traces  of  coal  rewarded  the  researelies  of  the  State  g 
1840  and  1841,  and  it  appears,  from  hia  report,  that  there  is  little 
prohability  of  any  being  found. 

He  points  out  the  peculiar  applicability  of  the  science  of  modelling, 
to  this  interesting  and  picturesque  area.* 

Peat. — This  useful  substance  is  beginning  to  be  understood  and 
appreciated  in  New  Hampshire;  a  recent  notice,  [1844,]  informs  us, 
that  in  the  vicinity  of  Piscataguog  village,  a  piece  of  swampy  land 
which  was  thought  of  but  little  value,  was  purchased  for  a  small  con- 
sideration. The  proprietor  afterwards  discovered  that  it  was  covered 
with  Peat,  to  the  depth  of  from  three  to  six  feet,  and  contained  ona 
thousand  cords  to  the  acre,  which  are  valued  at  about  two  dollars  per 
cord.f 

The  analysis  of  New  Hampshire  Peat,  by  Messrs.  Whitney  and 
Williams  is  as  follows : 


Looalit;. 

Meredith, 

Vegetable 

Saiea,  Alumina, 

Iroa  and  Lime. 

6.10 

Canterbury, 
Pranconia, 

98.80 
'7B.70 

6.20 
26.30 

Peat  is  employed  as  an  important  ingredient  in  forming  a  compost 
for  agricultural  purposes,  in  New  Hampshire. 
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Anthracite  and  SituminouB  Ooal. — Although  in  his  "  Report  on 
the  Geology  of  the  Public  Lands"  in  this  state,  Dr.  Jackson,  we 
believe,  did  not  obtain  actual  evidence  of  beda  of  coal,  yefc  he  an- 
nounces the  presence,  at  various  places,  of  the  fonnation  in  which 
coal  is  usually  found,  elsewhere,  and  we  have  good  reason  to  hope 
that,  when  explorations  for  that  object  can  be  more  leisurely  under- 
taken, we  shall  be  enabled  to  add  Maine  to  the  other  coal  producing 
States  of  America. 

All  along  the  south  side  of  the  Aroostook,  and  stretching  south- 
ward of  Mars  Hill,  over  an  area  of  120  to  150  ac|.uare  miles ;  and 
north  of  the  Aroostook,  over  an  undefined  area  as  far  as  Temiscouata 
Lake,  are  seen,  according  to  the  Geologists,  "all  the  marked  cha- 
racteristics of  the  regular  anthracite  coal, formation."*  The  rocks 
certainly  belong  to  that  formation,  and  are  frequently  glazed  with 
carbon,  but  no  bed  of  coal  was  discoverable.  This  is  not  by  any 
means  a  decisive  or  even  discouraging  circumstance ;  when  it  is 
remembered  how  unfavourable  to  such  discoveries  is  the, position  of 
the  surveyor  whilst  passing,  amidst  numberless  privations  and  diffi- 
culties, through  an  almost  impracticable  and  uninhabited  wilderness. 
Accident  will  probably  bring  to  light,  much  that  niust  inevitably 
escape  the  scrutiny  of  the  most  practised  observer, 

Aa  the  "regular  coal  series  is  mentioned,  in  conjunction  with 
"the  old  red  sandstone,  resting  upon  the  grauwacke,"  we  should 
infer  that  the  coal,  if  any,  belongs  precisely  to  the  same  age  as  the 
great  centra!  coal  fields  of  the  United  States,  whether  bituminous  or 
modified  in  the  form  of  anthracite. 

Shales,  containing  vegetable  impressions  such  as  usually  charac- 
terize the  (^al  measures,  have  been  observed  at  WaterviUe  and  cer- 
tain points  in  this  state;  but  the  geologist  hesitates  to  vouch  for  the 
absolute  existence  of  eoal.f  These  supposed  impressions,  indicative 
of  the  coal  measures,  have  been  decided  by  Prof.  Hubbard  and  ad- 
mitted by  Dr.  Jackson,  to  be  not  vegetables,  but  true  annellides, 
such  as  characterize  the  slates  which  Murchison  has  included  in  the 
Cambrian  seriea.J 

Peat. — Dr.  Jackson,  than  whom  there  can  be  no  better  authority 
on  agricultural  geology,  directed  his  attention  to  the  numerous  valu- 
able deposits  or  rather  accumulations  of  peat  in  this  state.  At 
the  localities 'which  he  designates,  this  substitute  may  be  most  advan- 
' '  wrought  for  fuel;  it  is  applicable  to  the  burning  of  lime. 


*  Geology  of  Maine. 

f  First  Keppil  on  He  Geology  of  Maine,  p.  106. 

X  FrooeeiliLgs  of  Assoo.  of  Ameciean  Qeologiste,  1341. 
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and  VEtrioua  domestic  uses,  &s  well  as  convertible  into  a  powerfal 
manure,  admirably  adapted  for  loosening  and  enriching  clayey  soils. 

By  an  extract  from  a  report  ascribed  to  this  author,  and  quoted  in 
Silliman's  Journal,  we  learn  that  in  Maine,  peat  is  found  at  the 
depth  of  three  feet  from  the  surface,  amid  the  remains  of  rotten  logs 
and  beaver  sticks ;  showing  that  it  belongs  to  the  recent  epoch.  The 
peat  is  twenty  feet  deep  (thick)  and  rests  upon  white  siliceous  sand. 
This  recent  coal  wag  found  while  digging  a  ditch  to  drain  a  portion 
of  the  bog. 

"  On  examination  I  found  that  it  was  formed  from  the  bark  of 
some  tree  allied  to  the  American  Fir,  the  structure  of  which  may  be 
readily  discovered  by  polishing  sections  of  the  coal,  so  that  they  may 
he  examined  by  the  microscope." 

Dr.  Jacksons  analysis,  shows  that  it  contains  in  100  grains, 

Bitumen,         ...            -            -  72 

Carbon,           .....  21 

Oxide  of  Iron,              -            -             -            -  4 

Silica,                .....  1 

Ox.  Manganese,           -             -            -            -  2 

100 

"This  substance  is,  therefore,  a  true  bituminous  coal,  remarkablo 
indeed  for  containing  more  bitumen  than  is  found  in  any  other  coal 
known.  I  suppose  it  to  have  been  formed  by  the  chemical  changes, 
supervening  upon  fir  balsam,  during  its  long  immersion  in  the  humid 
peat."  Tins  is  a  very  interesting  discovery;  and  the  same  substance 
appears  to  exist  in  other  peat  bogs  of  the  State.*  See  notices  on 
peat  in  other  parts  of  this  volume. 

In  his  "Eeport  on  the  Geology  of  Maine,"  in  1837,  the  author 
last  quoted  notices  the  accumulation  of  Peat  at  Quoddy  Head,  near 
the  south-east  angle  of  the  State.  This  mass  is  15  feet  thick,  and  it 
is  suggested  to  deprive  it  of  its  water,  by  means  of  pressure,  when 
it  will  form  a  valuable  fuel.  When  it  is  remembered  that,  according 
to  the  analysis  of  Sir  Humphrey  Davy,  peat  contains  60  per  cent,  of 
carbon,  its  use  should  by  no  means  be  discarded.  It  is  a  valuable 
fuel  for  domestic  purposes  and  for  many  manufactories. 

The  above  remarks  will  apply  to  many  other  localities  in  Maine, 
and  the  time  will  arrive  when,  wood  becoming  scarce,  our  neglected 
peat  bogs  will  be  in  requisition. f  In  Germany,  peat  is  dried  in  kilns, 
heated  with  the  small  fragments  and  the  refuse  parts  of  the  same 
substance. 

See  under  the  head  of  Peat  and  Turf,  in  various  parts  of  this  work. 
We  have  in  our  introductory  portion  of  this  work,  explained  the  mode 
of  working  the  turbaries  or  peat  hogs  of  France. 
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MICHIGAN. 


To  the  aeries  of  reports  made  annually  by  Dr.  Dowglaa  Houghton 
and  his  assistants,  we  are  indebted  for  the  earliest  notice  of  thi3  coal- 
field. 

Thia  able  geologist  was  appointed  to  commence  the  survey  of  the 
State  in  ^837,  and,  in  the  execution  of  duties  unusually  arduous  and 
fatiguing,  exhibited  much  zeal  and  perseverance.*  Hia  reports,  how- 
ever,  up  to  the  present  time,  have  not  received  the  elucidation  they 
80  much  need,  from  geological  mapa  of  the  State. 

In  a  region  which  almost  everywhere  is  thickly  covered  with  beds 
of  diluvium,  sand  and  tertiary  clay,  which  by  far  the  greater  part 
remains  even  now  in  its  original  state  of  primeval  foreat,  and  which, 
except  as  relates  to  the  superficial  value  of  the  soil  and  timber,  con- 
tinues uninvestigated,  it  would  be  unreasonable  to  expect  from  the 
geologist  much  esactness  of  detail,  as  regarda  this  important  coal- 
field. We  are  yet  in  uncertainty  as  to  its  limits,  for  no  part  of  it, 
strictly  speaking,  can  be  said  to  be  satisfactorily  defined.  The  few 
coal  strata  which  exist  have  so  little  inclination,  and  are  ao  Completely 
buried  beneath  the  more  recent  deposits  referred  to,  that  positions 
where  outcrops  can  bo  observed  are  of  rare  occurrence,  and  these  are 
only  found  along  the  beds  of  the  rivers,  with  which  this  beautiful 
country  is  thickly  intersected.  The  northern  termination  of  the 
formation,  of  which  the  coal  seams  form  an  important  member,  is  left 
entirely  conjectural,  but  ia  supposed  to  reach  the  head  waters  of  the 
Tittabawaaaee  and  Maskego  rivers.  This  part  of  the  State  was,  at 
the  time  of  the  survey,  entirely  an  uninhabited  region. 

Dr.  Houghton  came  to  the  conclusion  that  the  coal-bearing  sand- 
stones, or,  strictly  speaking,  the  coal  hasin,  occupiea  an  extent  of 
surface  nearly  oval  in  form,  whose  centre  very  nearly  corresponds 
with  the  true  centre  of  the  peninsula. 

He  estimated  this  area  at  150  miles  in  length,  from  south  to  north, 
and  upwards  of  100  in  extreme  breadth — covering  an  area  of  about 
11,000  square  miles.  The  general  outline,  as  sketched  by  this  geolo- 
gist, ia  probably  approximately  accurate :  fully  as  much  so  as  the 
nature  of  the  country  permitted  in  1840. 

How  much  of  this  area  may  be  considered  an  actual  coal-field,  is 
matter  of  conjecture,  of  course.    From  a  consideration  of  the  map 

*  Sinoe  penning  Iha  above  pnsEsge,  the  nnfortunste  death  of  this  talented  mnn  has  coma 
to  onr  kDon-ledge.  He  was  drowned  during  a  sudden  snon  atorm,  on  Lalie  Superior,  while 
engaged  in  hia  professianiil  duty. 
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of  tlie  State,  aoid  from  a  partial  reconnoiseance  of  the  district,  by 
the  present  writer,  in  1847,  we  think  it  a  safe  calculation  to  estimate 
the  productive  coal-bearing  area  at  100  miles  in  length,  by  an.aver- 
age  breadth  of  50  miles.  This  may  be  computed  at  3,000,000  acres, 
or  somewhat  less  than  5000  square  miles. 

The  coal  seams  are  thin  and  few  in  number.  What  are  usually 
denominated  the  coal  measures  are  comprised  within  a  very  limited 
thickness.  The  entire  coal-field  is  evidently  a  shallow  one,  having 
sufi^ered  little  from  disturbance. 

Dr.  Houghton's  section  exhibits  the  coal  series,  as  consisting  of 
two  beds  of  coal  and  bituminous  shale,  separated  by  a  bed  of  unde- 
termined, but  inconsiderable,  thickness  of  sandstone ;  thewhole  group 
resting  upon  a  gray  fossiliferous  limestone,  which  d'oes  not  anywhere 
exceed  14  feet  in  thickness. 


UPPER   COAL   FORMATION.  - 

Maximum  thickness  30  feet, — of  comparatively  small  area,  in  the 
central  part  of  the  coal  basin.  The  coal  is  comprised  in  several  lay- 
era,  not  exceeding  in  thickness  from  one  to  two  feet  each,  accompa- 
nied by  thin  beds  of  argillaceous  iron  ore.  In  point  of  quality  it 
appears  to  be  inferior  to  the  lower  coal. 


LOWER  COAL  FORMATION. 

But  two  continuous  beds  of  workable  coal  are  ascertained  to^  exist 
in  the  State  of  Michigan.  The  lowest  of  these  lies  at  a  small  dis- 
tance only  above  the  limestone  stratum,  and  is  associated  with  a  bed 
of  shale,  which  is  also  sufficiently  bituminous  to  answer  the  purpose 
of  an  inferior  coal.  The  State  geologist  estimates  the  maximum 
thickness  of  this  lower  series  at  twenty  feet.  At  Oorunna,  the 
county  seat  of  Shiawassee  county,  on  the  border 'of  the  river  of  that 
name,  is  the  best  development  of  the  lower  coal  bed  that  at  present 
has  been  observed.  It  is  the  only  locality  in  the  State  where  coal 
has  been  raised  for  economical  use,  and  even  here  the  work  is  upon 
a  small  scale.  It  consists  of  a  few  shallow  open  pits  sunk  on  the 
margin  of  the  river  and  down  to  the  level  of  its  waters.  This  close 
proximity  to  the  water  renders  the  situation  selected  very  unfavour- 
able for  mining.  The  coal  bed  is  3^  to  4  feet  thick.  In  structure 
it  is  finely  laminated,  like  the  Ohio  coal :  the  laminje  appear  as  if 
cemented  together  with  bitumen.  In,  quality  it  is  excellent,  highly 
bituminous,  and  brightly  blazing ;  it  is  said  to  produce  a  very  hot 
fire,  and  to  be  well  adapted  to  the  purposes  of  the  blacksmith.  The 
coal  is  here  covered  by  some  thin  beds  of  black  bituminous  laminated 
slate,  by  a  course  of  nodules  of  argillaceous  iron  ore  and  by  seams 
of  black  shale  and  clay.  Then  occurs  a  drab-coloured  gypseous 
clay,  and  over  that  are  the  gray  and  yellow  sandstones  with  impres- 
siona  of  coal  plants;  from  some  portions  of  this  series  grindstones 
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have  been  made.  The  fosailiferoua  limestone,  underljing  the  coal, 
cropa  out  in  the  vicinity. 

However  excellent  this  coal  appears  at  these  email  openings,  its 
quality,  and  even  its  thickness,  can  scarcely  be  said  to  be  now  fairly 
tested;  for,  as  at  this  precise  spot  there  is  no  rock  covering,  it  can 
only  he  considered  as  surface  or  crop  coal. 

We  have  been  more  minute  in  this  notice  because  it  is  one  of  the 
very  few  localities  which  have  been  explored  for  the  purpose  of  actu- 
ally mining  the  coal  over  an  area  of  several  thousand  square  miles. 

We  have,  daring  the  year  184T,  examined  the  outcrop  of  coal  at 
several  other  points  on  the  Shiawassee  river,  but  the  attempts  at  its 
development  are,  as  yet,  of  a  very  feeble  nature.  The  coal  at  all 
these  positions  was  accompanied  by  overlying  courses  of  excellent 
argillaceous  carbonate  of  iron,  and  by  beds  of  gypaiferous  shales. 

Dr.  Houghton  closes  his  annual  report  for  1841,  by  recording  his 
belief  that  bitUminoas  coal  will  he  found  in  abundance,  for  all  the 
wants  of  the  State,  and  that  it  may  be  fairly  inferred  from  the  facts 
already  determined,  as  to  the  range  of  the  coal-bearing  rocks,  that 
coal  will  be  foaiid  at  numerous  other  points  than  those  now  ascer- 
tained, and  also  in  several  counties  where  it  is  not  now  positively 
Rnown  to  exist,  and  where  nc^  attempts  have  even  been  made  to  pur- 
sue its  traces. 

Whenever  these  developments  are  completed,  or  even  when  they 
are  but  very  partially  extended,  and  when  the  area,  quality  and 
amount  of  productive  coal  beds  in  the  situations  favourable  for  trans- 
portation are  determined  satisfactorily,  the  geographical  importance 
of  such  a  vast  district  of  bituminous  coal  must  be  apparent.  The 
influence  which  it  will  exercise  over  the  future  prosperity  of  this  new 
State  can, scarcely  now  be  appreciated.  Centrally  situated,  accessi- 
ble to  all  the  upper  lakes  and  rivers,  around  whose  borders  not  a 
trace  of  a  coal  formation  exists,  the  Michigan  coal-field  could  have 
no  rival.  Should  coal  operations  be  conducted  here  on  an  adequate 
Scale,  and  the  means  of  transportation  to  the  lakes  be  facilitated, 
the  present  price  of  mineral  fuel  will  be  greatly  reduced.  Anthra- 
cite in  September,  1847,  obtained  from  ?13.00  to  $15.00  per  ton  at 
Detroit. 

That  we  are  not  alone  in  our  estimation  of  a  coal-field  so  favour- 
ably circumstanced,  in  this  portion  of  the  American,  continent,  we 
might  quote  a  passage  in  the  report  to  his  Excellency,  the  Governor- 
General  of  British  North  America,  on  the  geological  survey  of  Cana- 
da, by  W.  E.  Logan,  Esq.,  1st  May,  1847. 

"  The  great  expense  attendant  upon  the  transport  of  copper  ore  to 
a  distant  smelting  locality,  naturally  turns  the  attention  of  those 
whose  minds  are  directed  to  the  subject  of  mining  it,  to  the  aid  to  be 
derived,  in  its  reduction,  from  such  coal  deposits  as  ard  most  nearly 
situated  to  the  region  in  which  it  exists.  The  geological  structure 
of  Canada  appears  to  promise  little  in  regard  to  this  useful  inineral; 
but  in  the  States  of  the  neighbouring  Union,  there  are  two  localities 
on  the  great  chain  of  lakes  to  which  the  mineral  region  of  Lake  Su- 
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perior  belongs ;  one  ataCleveland,  on  Lake  Erie,  the  other  at  Chica- 
go, on  Lake  Michigan ;  within  forty  and  sixty  miles  of  which,  respec- 
tively, coal  might  probably  be  made  available.  But  in  the  heart  of 
the  southern  peninsula  of  Michigan,  which  is  still  nearer  the  metal- 
liferous region,  a  third  great  coal-field  is  spread  out ;  and  in  this  in- 
stance the  waters  of  Lake  Huron  appear  to  mate  a  deep  incision  into 
the  deposit  in  [near  ?]  Saginaw  Bay. 

Saginaw  Bay,  therefore,  appears  to  be  the  position  naturally  des- 
tined for  the  reduction  of  such  copper  ore  as  may  result  from  the 
mineral  region  of  Lake  Superior.  These  ores,  combined  with  the 
snlphurets  reported  to  have  been  discovered  on  Lake  Huron,  seem  to 
be  sufficiently  varied  to  give  a  favourable  smelting  mixture.  The 
coal  is  of  the  bituminous  description,  and  beds  of  fire-clay  will  be  found 
supporting  the  seams.  Unless  some  great  change  should  be  effected 
in  tlie  system  of  smelting  copper  ores,  there  is  little  doubt  the  pro- 
duce of  the  Michigan  mines  will  ultimately  centre  in  this  locality ; 
and  it  can  only  be  the  operation  of  fiscal  laws  that  will  prevent  the 
Canadian  ores  from  finally  reaching  the  same  destination." 


The  geologist  dwells,  with  much  earnestness,  on  the  abundance  and 
value  of  the  peat  deposits  of  Michigan.  The  substance,  he  states,  is 
of  considerable  importance,  not  only  as  a  combustible,  but  as  a  ma- 
nure. These  peat  beds  are,  like  the  coal  seams,  comparatively  shal- 
low, seldom  exceeding  four  feet  in  thickness.  It  is  of  the  fibrous 
kind,  and  by  no  means  so  compact  as  to  form  a  good  fuel.  It  most 
commonly  overlies  beds  of  calcareous  marl,  which  has  accumulated  in 
the  innumerable  low  meadows,  beaver  swamps,  and  wet  prairies  of  the 
country.  Michigan  has  been  aptly  designated  by  the  Indians  as  "  the 
land  of  lakes,"  and  the  State  geologist  nas  reported  on  the  exis' 
of  not  less  than  three  thousand  lakes  within  the  limits  of  the  p 
sula.     Lignites  have  not  been  met  with  in  this  country. 
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CENTRAL    BITUMINOUS    COAL-FIELD 


We  have  separated  this  vast  area  into  four  divisions,  correspond- 
ing with  the  respective  States  into  which  they  extend,  as  follows : — 

I.  Indiana  division.  III.  Kentucky  division. 

II,  Illinois  division.  IV.  Iowa  division. 

In  making  this  classification,  we  have  included  do  portion  of  the 
coal  area  of  Missouri,  from  which  there  is,  however,  no  other  separa.- 
tion  from  that  of  Illinois  than  the  Valley  of  the  Mississippi.  The 
Missouri  region  will  be  best  treated  on,  separately,  in  the  p 
instance. 


I.    INBI.ANA  DIVISION. 

To  Dr.  D.  D.  Owen's  Geological  Reconnoissanee  of  this  state  in 
1837-8,  we  are  chiefly  indebted  for  what  we  are  able  to  communi- 
cate respecting  this  imperfectly  known  region. 

He  states  that  the  entire  western  portion  of  Indiana  proves  to  be 
rich  in  coal,  and  although  wood  is  extensively  employed,  as  the 
cheapest  or  most  convenient  fuel  at  present,  the  axe  is  busily  at  work 
in  the  primitive  forests,  and  the  rapid  increase  of  steam-power,  call- 
ing incessantly  for  fuel,  is  thinning  them  out  from  year  to  year.* 

The  reporter  was  unable,  from  the  result  of  the  reconnoissanee  of  a 
single  season,  (1837,)  to  form  any  exact  estimate  of  the  area  of  this 
coal-field.  He  simply  records  the  results  of  local  examinations,  while 
traversing  the  various  counties.  Limited,  therefore,  as  is  the  infor- 
mation obtained  in  an  area  which  covers  several  thousand  sqnare 
miles,  we  receive  this  contribution  to  American  geology,  with  all  the 
confidence  which  the  known  intelligence  of  the  reporter  deserves  at 
onr  hands. 

Bituminous  coal^  of  the  ordinary  kind,  abounds  here,  as  well  as 
cannel  coal.  On  White  river,  the  seams  are  upwards  of  six  feet 
thick.     Others  are  fo«r  and  three  feet  thick,  near  Terre-haute. 

<*  Owsd's  Fiiat  Bepoit  of  e,  Qeologinal  Eecomiolssaiiiie  of  Indiima,  in  183T. 
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If  we  were  to  reason  from  geologicalj  or  ratLer  from  mineralogical 
conditions,  on  the  future  position  of  Indiana,  we  should  say  that  her 
■western  counties  are  destined  to  hecoiUe,  one  day,  the  chief  centre  of 
manufacturing  industry  in  that  parallel- 
Near  the  mouth  of  Coal  creek,  on  the  Wabash,  in  Fountain  county, 
no  less  than  six  beds  of  coal  are  exposed,  iuterstratifi'ed  with  argilla- 
ceous iron  ore  and  carbonate  of  iron.  These  coal  seams  vary  from 
one  foot  six  inches  to  four  feet  six  inches  thick,  each. 

At  the  Sugar  creek  foundry,  in  Parke  county,  is  a  three  feet  bed 
of  cannel  coal ;  or  a  coal  nearly  approaching  to  that  variety. 

An  eight  feet  seam  of  good  coal  occurs  in  one  locality ;  another  in 
Clay  county,  four  or  five  feet  thick.  On  Honey  creek,  Vigo  county, 
a  four  feet  coal  vein ;  as  also  on  Lick  Fork  of  Busseron  creek.  On 
the  Patoka,  in  Pike  county,  is  a  bed  said  to  contain  nine  feet  of 
coal.* 

The  reporter  is  unable  to  state  any  facts  to  establish  the  identity 
and  continuity  of  these  coal  seams,  or  how  far  they  may  be  repeti- 
tions of  the  same  aeries.  He  baa,  however,  made  analyses  of  many 
of  these,  which  will  be  found  in  our  tables  at  the  end  of  this  work. 
We  conceive,  that  they  are  all  approximate  results  merely ;  inasmuch 
as  they  are  derived  from  outcrops,  rather  than  from  perfect  coal  of 
the  mines,  which,  at  the  time  of  the  survey,  were  not  in  existence. 

Dr.  Owen  concludes  his  second  report  of  Indiana  with  a  summary 
of  its  geology.  We  have  only  now  to  do  with  that  part  which  refers 
to  the  coal  formation.  This  area  is  a  part  of  a  great  coal-field,  which 
incllides  nearly  the  whole  of  Lower  Illinois,  and  eight  or  ten  counties 
in  the  south-western  part  of  Kentucky. 

In  Indiana,  this  bituminous  coal  formation  occupies  an  area  of 
about  7,700  square  miles. 

The  coal  exliibits  its  vegetable  origin  very  distinctly.  Layers  of 
charcoal,  from  which  the  woody  fibre  can  be  readily  detached,  are 
frequent  in  the  superior  coal  beds.  The  dip  of  the  beds  is  westward, 
■and  they  are  of  the  same  geological  age  as  those  of , the  Cumberland 
Mountains  in  Tennessee. 

Peat  occurs  in  this  state.t 
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The  foregoing  diagram  shows  a  transverse  section  of  the  lo^er  part 
of  the  Illinois  coal-field,  from  the  large  section  of  Mr.  Hall.* 

The  coal  area  of  Indiana  is  only  a  portion  of  an  immense  western 
region,  which  a  writer  has  asserted  to  be  "  fifteen  hundred  miles  long 
by  six  hundred  miles  broad,  and  would  cover  half  Burope.f" 

We  hesitate  before  adopting  his  statistics,  notwithstanding  that  we 
are,  on  the  whole,  disposed  to  agree  with  those  who  admit  the  possi- 
bility of  a  period  when  one  single  coal  formation  covered  that  part  of 
the  continent  of  North  America,  which  extends  from  the  Lehigh  to 
the  Missouri.  But  as  we  have  only  to  do  with  the  existing — not  the 
theoretical,  or  antediluvian  areas  of'  these  coal  formations — we  are 
compelled  to  state  that  the  present  maximum  length  of  the  great 
Illinois  coal  region  is  about  three  hundred  and  thirty  miles,  and  the 
greatest  breadth  is  two  hundred  miles.  The  actual  area,  containing 
coal,  in  the  entire  space,  which  comprehends  portions  of  Indiana, 
Kentucky,  and  Illinois,  is  56,200  square  miles, 

In  Dr.  D,  D.  Owen's  paper  read  to  the  Geological  Society  of  Lon- 
don, in  November,  1842,  but  not  published  in  extenso,  until  Novem- 
ber, 1846,  we  observe  that  the  dimensions  assigned  by  that  gentleman 
differ  very  little  from  the  preceding,  except  in  the  total  area,  which, 
he  states,  "equals  the  entire  island  of  Great  Britain."  This  is  no 
doubt  an  accidental  oversight,  because  that  area  is  83,828  square 
miles,  or  88,052  including  the  Scottish  Isles. 

We  may  repeat  here,  that  the  other  great  bituminous  coal  field, 
which  is  usually  named  the  Alleghany  coal  region,  is  in  the  extreme 
length  along  its  centre,  seven  hundred  and  fifty  miles,  and  in  average 
breadth  eighty-five  miles,  containing  65,300  square  miles. 

The  Illinois  coal  field  contains  the  caking  variety,  some  splint,  and 
some  cannel  coal. 

■  A  canal  was  opened  in  1839,  at  Evansville,  one  hundred  and 
eighty-eight  miles  above  the  mouth  of  the  Ohio,  which  communicates 
with  the  extensive  coal  region  in  the  interior  of  this  state. 

Length  of  Wabash  and  Bne  canal  in  1847,  three  hundred  and 
seventy-four  miles;  cost,  $5,585,000;  receipts,  |500,000. 

BITUMINOUS  COAL  OE  CAKHELTON. 

We  have  been  furnished  with  details  from  several  parties,  in  refer- 
ence to  the  cannel  coal  of  this  locality.  It  is  situated  in  that  part 
of  the  coal  field  which  is  intersected  by  the  Ohio  river,  at  about  120 
miles  below  Louisville  by  water,  but  scarcely  more  than  half  that 
distance  in  a  straight  line.  The 'seam  varies  from  three  to  four  feet  in 
thickness  and  occasionally  expands  nearly  to  five  feet. J  It  is  entered, 
for  the  purpose  of  mining,  by  means  of  an  adit-level,  a  quarter  of  a 
mile  from  the  Ohio,  at  an  elevation  of  seventy  feet  above  the  bank  of 
that  river.     In  regard  to  geographical  position,  therefore,  the  site  is 

«  Trans.  Assoc.  Amer-  Geol.,  Vol.  L,  p.  2BT. 

t  AmsricaQ  Quarterly  RoTiew,  March,  1K3B.     Also  Diirbj's  View  of  tlio  United  Stntea. 

J  Letter  to  Prof.  Silliman,  by  E.  lawreBoe,  Louisville,  Norember  20th,  1847. 
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miiiBually  advantageous,  and  the  coal  can  be  furnished  at  a  corres- 
ponding low  price. 

The  coal,  for  an  inch  or  two  of  the  upper  part  of  the  seam,  con- 
taina  less  bitumen  than  the  rest,  bearing  a  slight  resemblance  to 
cannel  coal,  and  decrepitating  when  burning.  Two  or  three  inches 
of  the  lower  part  consists  of  a  highly  bituminous  shale.  The  remain- 
der of  the  mass  is  of  the  finest  quality,  coming  out  in  large  Mocks  of 
a  foot  or  eighteen  inches  in  diameter,  exhibiting  vegetable  traces. 
It  burns  freely,  yields  a  pleasant  flame,  and  affords  a  light  suffi' 
ciently  strong  to  enable  a  person  to  read  by  it.* 

This  coal  was  experimented  upon  by  Prof.  W.  R,  Johnson,  and  the 
results  are  detailed  in  his  invaluable  report  to  the  Navy  Department 
of  the  United  States  in  1844.  He  observes  that  the  fracture  is  often 
conchoidal,  and  the  lustre  dull,  like  that  of  Scotch  cannel  coal.  The 
surfaces  are  frequently  covered  with  films  of  suJphuret  of  iron. 
Specific  gravity  was  1,247  and  1,297,  the  mean  of  which  gives  YSJ 
lbs.  per  cubic  foot.  The  mean  result  of  two  specimens  gave  the  fol- 
lowing proportions : 

Of  fixed  carbon,  -  -  -     59.40^ 

Moisture  and  other  volatile  matter,        -     34.90  >100 
Earthy  matter,  (3.49  to  8.16}  -  -      5.70  j 

Samples  of  the  coal  have  contained  a  much  smaller  amount  of 
earthy  matter — in  one  ease  not  much  exceeding  2  per  cent. 

The  observations  of  Prof.  Johnson  agree  with  our  own  expe- 
rience : — "  From  its  flaky  texture  it  speedily  disintegi-atea  into  flat 
masses,  burning  with  little  intumescence,  and  scarcely  any  tendency 
to  agglutination.  This  property  allows  a  free  passage  to  the  air, 
favours  rapid  combustion,  and  causes  the  exhibition  of  an  exceed- 
ingly brilliant  light.  Its  prompt  and  rapid  action  appears  to  adapt 
it,  in  a  remarkable  manner,  to  the  purposes  of  western  steamboats. 
It  seems  to  bear  transportation  better  than  any  other  sample  of 
bituminous  coal  which  came  under  notice.  It  was  the  only  really 
available  sample  forwarded  for  trial  from  the  great  coal  flelds  of  the 
west."t 

It  is  submitted  to  us,  by  the  proprietors  of  this  coal,  that  the 
specimens  sent  to  Washington  were  intended  to  represent  a  perfect 
cross  section  of  the  seam  of  coal,  including  the  inferior  portions. 
Had  the  combustible  experimented  upon  consisted  solely  of  the  bet- 
ter and  main  portion  of  the  vein,  they  conceive  that  the  result  of  the 
investigation  would  have  probably  been  yet  more  favourable. 

We  may  be  permitted  here  to  remark  that  we  have,  in  the  progress 
towards  the  completion  of  this  work,  received  numberless  communi- 
cations from  companies  and  individual  proprietors  of  coal  mines,  in 
all  parts  of  the  Union.  We  have  endeavoured  to  do  strict  justice  to 
all,  so  far  as  our  means  and  space  permitted  us  to  act  discriminately, 

*  Letter  of  Prof.  E'rederieb  Hall,  published  in  tlie  National  lotalligeneer  of  Washington, 
Julj,  1K43. 
■f  Baporl  to  the  Navy  Department  of  tlio  Unitea  States,  by  W".  K.  Johnson,  1S44. 
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and  without  subjecting  ourselves  to  the  imputation  of  advocating  par- 
ticular interests.  Whilst  wishing  success  to  all,  we  have  never  knovf- 
ingly  permitted  the  suggestion  of  interested  parties  to  divert  us  from 
that  course. 

Prices  of  the  Indiana  eannel  coal  in  1847-8. — We  are  informed 
by  a  proprietor  that  from  2000  to  8000  bushels  of  this  fuel  are  now 
sold  daily,  at  the,  mine,  to  steamboats  at  T  cents  per  bushel,  ^1,96 
per  ton.  '  He  adds  that  it  can  be  afforded  to  manufactories  near  the 
mine  at  4  cents  per  bushel,  $1.12  per  ton,  and  that  it  is,  considering 
the  quality,  the  cheapest  coal  in  the  world,  at  a  position  convenient 
for  extensive  manufactories.* 

This  field  occurs,  lite  most  others,  in  the  basin  form :  the  bed  of 
eannel  coal  atthis  place  being  the  lowest  in  the  series,  which  consists 
of  two  workable  beds  only,  as  we  learn  from  a  pamphlet  recently 
published.f  The  lowest  coal,  as  we  have  stated,  occurs  at  Cannelton 
and  at  Trade  Water  in  Kentucky;  the  upper  seam  is  worked  at  Bon 
Harbour,  and  at  various  other  places.  At  different  points  each  of 
these  Beams  varies  from  three  to  ten  feet  in  thickness.  The  same 
bed  of  eannel  appears  also  in  Kentucky,  Illinois  and  Missouri. 

We,  observe  in  the  pamphlet  alluded  to,  that  a  ton  of  this  coal  is 
equivalent  only  to  26^  bushels  on  the  Ohio.  The  work  terminates 
with  the  emphatic  statement,  in  relation  to  this  coal  position,  that, 
having  the  cheapest  power,  the  cheapest  materials,  and  the  cheapest 
food,  it  possesses  the  means  of  manufacturing  the  cheapest  goods  in 
the  United  States. 

The  bituminous  coal  of  Car's  Run,  160  miles  below  Wheeling,  is 
put  on  board  the  steamboats  for  6|  cents  per  bushel,  or  $1.75  per 
ton-  It  is  a  lighter  and  drier  coal  than  that  of  Wheeling,  and  leas 
bituminous,  but  is  considered  to  be  better  adapted  for  the  steamboats 
of  the  Ohio. 

•  Hiimilton  Smith,  Bsq.,  January,  1348. 

■)■  "Tlia  relatiTS  oust  of  staam  and  water  power,  Uie  DlinoiB  oo»l-fisId,  and  the  adTuolaeea 
oSetad  bj  the  West,  particulMly  on  tie  lower  Ohio,  for  manofeetnringi"  Loaisville,  1848. 
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So  much  of  the  coal  formation  as  is  comprised  within  the  State  is, 
at  the  utmost,  44,000  square  miles;  but  if  due  deductious  are  made 
for  unproductive  portions,  for  large  spaces  divided  or  removed  by 
rivers  and  valleys,  the  real  productive  area  would  not,  probably,  be 
found  to  exceed  thirty  thousand  square  miles. 

There  is  no  coal  on  the  Ohio  river  nearer  to  its  junction  with  the 
Mississippi  than  Saline,  near  Shawneetown,  116  milea  above  the 
mouth  of  the  first  named  river.  On  the  Mississippi  it  is  rather  a 
shorter  distance,  being  sixty  miles  to  Muddy  creek,  and  thence 
twenty-five  miles  up  that  creek  to  the  first  coal-bed  there,  or  twelve 
miles  by  land.  Some  coal  operations  commenced  here  some  few 
years  ago,  having  in  view  the  supply  of  the  towns  along  the  Missis- 
sippi, as  far  even  as  New  Orleans.  The  present  supplies  of  coal  to 
the  lower  country  are  obtained  from  a  vast  distance  up  the  Cumber- 
land and  Tennessee  rivers,  but  especially  from  Wheeling,  Pittsburg, 
and  the  intermediate  points,  900  miles  further  from  the  market  than 
the  Illinois  coal  of  Muddy  creek.  The  estimated  expense  of  deliver- 
ing this  coal  at  New  Orleans,  by  arks,  is  about  $2.25  per  ton :  while 
the  minimum  price  of  coal  there  is  25  cents  a  bushel,  or  $7.50  per 
ton.  In  winter  time  from  50  to  62^  cents  per  bushel,  or  $12  to  |l5 
per  ton,  have  been  occasionally  the  retail  price  there.  This  Muddy 
creek  coal  seam  is  a  horizontal  bed  six  or  seven  feet  thick,  above 
which  is  another  vein,  not  heretofore  worked.  Coal  can  be  thrown 
from  the  mouth  of  the  drift  into  a  boat.  Its  quality  is  most  excel- 
lent, igniting  readily,  and  caking  together  perfectly,  without  making 
much  clinker.  It  hs^  been  used  for  fifty  years  by  the  old  French 
settlers,  to  make  edge  tools,. which  have  borne  a  high  reputation. 

What  is  termed  St.  Louis  coal,  supplied  to  the  steamers,  burns 
with  a  good  flame,  and  cements  like  that  of  Pittsburg ;  ashes  dark 
gray,  in  small  quantity,  and  consumes  with  little  waste.  It  is  often 
mixed  with  yellow  sulphuret  of  iron  in  flakes  ocemrring  on  each  face 
of  the  sectional  fracture ;  and  consequently  is  not,  we  understand,  in 
so  good  repute  for  the  purposes  of  iron  manufacturing. 

At  the  present  day,  it  is  impossible  to  state  precisely  how  much  of 
Illinois  and  the  contiguous  States  is  occupied  by  productive  beds  of 
coal.  The  true  coal  producing  area  is  probably  but  a  fraction  of  the 
space  comprehended  within  the  geological  limits  of  the  carboniferous 
formations  in  those  countries.  This  remark  especially  applies  to 
Missouri  and  Illinois ;  in  the  former  State,  the  coal  prevails  rather 
in  detached  patches,  than  continuously,  spread  over  the  entire  space. 
When  persons  speak  of  the  vast  area  occupied  by  the  coal  formations 
in  the  western  country,  we  must  understand  them  as  referring  to  the 
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external  limits  of  these  areas,  for  we  have  no  detailed  surreya  to 
show  the  extent  occupied  by  the  workable  coal  beds.  We  believe,  in 
saying  thns  much,  we  bat  express  the  sentiments  of  every  local 
observer  in  that  quarter. 

Towards  the  north-west  boundary  of  this  district,  several  coal 
seams  are  seen  in  the  tongue  of  land  which  lies  between  the  Missis- 
sippi and  Rock  rivers.  One  of  these  beds  is  from  five  to  sis  feet 
thick :  its  quality  is  fair,  and  evidently  improves  as  the  workings 


To  the  south  of  Rock  river  are  several  good  coal  seams  which  aa-e 
capable  of  supplying  almost  any  required  quantity  of  this  fuel.  Their 
local  position  and  advantages  render  them  of  very  great  value  to  the 
country  lying  north  of  this.* 

An  article  on  the  geology  of  Upper  Illinois,  appeared  some  time 
since,  [1838]  from  the  pen  of  Dr.  C.  U.  Shepard,t  iu  which  are  no- 
tices of  the  coal  in  that  quarter.  The  outcrop  of  a  six  feet  vein  is 
described  as  occurring  in  the  valley  of  the  Illinois  river.  The  same 
bed  exists  at  Vermillionville,  and  is  the  most  important  of  any  in  the 
district.  In  quality,  it  is  a  fat,  bituminous  coal,  having  equal  pro- 
portions of  carbon  and  of  volatile  matter. 

The  exact  boundary  of  the  coal-field  has  not  been  traced  here  on 
accoQQt  of  the  great  thickness  of  alluvial  or  drifted  matter,  which, 
as  in  Michigan,  sometimes  covers  the  coal  measures  to  the  depth  of 
more  than  a  hundred  feet. 

Dr.  D.  D.  Owen's  valuable  paper  was  published  in  the  Journal  of 
the  Geological  Society  of  London,  in  1846.  He  has  ascertained 
that,  with  the  exception  of  some  slight  shades  of  specific  difference, 
there  is  a  striking  analogy  between  the  fossil  flora  of  the  American 
fields  and  that  of  the  equivalent  'strata  in  Europe.  Among  many 
others,  he  mentions  that  Palms  are  not  uncommon,  and  some  remains 
of  Coniferse  (?)  have  been  found.  He  also  obtained  remarkable  spe- 
cimens of  the  stumps  of  fossil  trees  (apparently  palms)  found  stand- 
ing erect  with  the  roots  attached,  imbedded  in  slaty  clay;  and  slen- 
der leaves  have  been  found,  in  great  abundance,  in  the  near  vicinity 
of  the  stumps,  imbedded  in  the  clay-t 

The  author  adds,  that  valuable  beds  of  argillaceous  iron  ore  exists 
in  this  coal-field,  but  that  hitherto  few  furnaces  have  been  in  opera- 
tion. He  conceives  that  this  ore  must  ultimately  become  an  import- 
ant source  of  income  to  the  State,  or  rather  to  the  proprietors  resid- 
ing in  it.§ 

Stated  production  of  coal  in  Illinois,'in  1839,         13,427  ton3.[| 
»  "       in  1840,         15,417     " 

«  Owen's  Report  to  Congress  on  tlie  Mineral  Lands.    Doo.  No.  2S9,  p.  ii. 
t  Amerioan  Journal  of  Science,  VoL  XXXIV. 

J  Models  of  these  atama,  illnatraiing  their  appearanoe  in  their  original  aito,  were  aihiliited 
by  Dr.  Owen,  at  a  meeting  of  the  Society  of  Ameriean  SeologlstB  and  Naturaliata. 

iProoeedings  of  ttie  Seol.  Soe.,  Vol.  IV.    Alao  Qaarterlj  Journal  of  the  same  Society, 
IL,  p.  433. 
■  H  Hnnt's  Merehants'  Mngaalne,  Vol.  V.,  p.  4S4,  and  Bubaeciuenllj. 
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Employmg,  according  to  the  return  to  Congress,  154  workmen,  and 
$120,076  capital ;  probably  much  underrated. 

A  Chicago  paper  states,  "  There  are,  or  -will  be,  in  operation  on 
the  1st  of  July,  1855,  in  the  State  of  Illinois,  8,715  miles  of  rail- 
road. There  are  now  in  operation,  leading  into  the  City  of  Chicago, 
1,626  miles  of  railroad." 


This  State,  besides  the  vast  extent  of  its  navigable  streams,  pos- 
sesses 374  miles  of  finished  canals,  which  cost  $5,585,000,  and  yielded 
in  1845  a  revenue  of  $500,000. 


III.    KENTUCKY  DIVL8I0N. 

The  sonth-eastern  extremity  of  this  vast  coal  region,  stretches 
across  the  Ohio  river  into  Kentucky,  and  occupies  eight  or  ten  coun- 
ties in  the  north-western  part  of  this  state,*  probably  about  4,500 
square  miles. 

At  Hawsville,  on  the  left  bank  of  the  Ohio,  120  miles  below  Louis- 
ville, is  a  coal  bed  four  feet  thick.  The  upper  eighteen  inches  of  this 
bed  consists  of  Cannel  coal ;  the  remainder  is  common  bituminous 
coal,  two  and  a  half  feet. 

Its  analysis  by  Dr.  Jackson,  is  Carbon,  48.40 

Bitumen,  &c.,  48.80 


100.00 

The  price  of  this  coal  at  New  Orleans,  was  sixty-two  and  a  half 
cents  to  one  dollar  per  barrel,  of  two  and  a  half  bushels.  It  is  in 
request  there  for  the  use  of  the  tow-boat  companies.f 

Hawsville  is  about  258  miles  above  the  mouth  of  the  Ohio.  The 
coal  seam  is  nearly  horizontal — appearing  on  both  sides  the  river, 
in  a  position  remarkably  favourable  for  loading  into  vessels  lying  in 
the  Ohio.  It  is  a  compact,  largely  conchoidal,  coal,  producing  a 
bright  flame ;  does  not  cement  or  adhere  together  in  burning,  but  on 
the  contrary,  falls  into  a  profuse  white  ash,  much  larger  in  amount, 
practically,  than  the  foregoing  analysis  exhibits. 
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Although  700  miles  in  advance  of  Pittsburg,  it  has  been  hitherto, 
■we  are  told,  unable  to  compete  with  that  coal,  which  is  floated  down 
the  Ohio  in  arks,  and,  it  is  aaid,  can  be  mined  cheaper.  The  boata 
and  arts,  in  ■which  the  coals  are  conveyed  down  the  stream,  can  also 
be  built  cheaper  above ;  and  moreover,  the  Pittsburg  and  Wheeling 
coal  is  estimated  better  for  blacksmiths'  use,  &c.  Still  the  Hawsville 
Oannel  is  especially  liked  for  steam  engines.  For  domestic  use  we 
think  it  is  objectionable,  on  account  of  the  great  quantity  of  very 
■white  ashes  which  are  left  after  combustion,  filling  up  the  grates,  &c., 
to  an  unusual  degree ;  at  least  such  was  the  case  in  the  supplies  fur- 
nished on  three  or  four  occasions  when  we  passed  up  and  down  the 
Ohio  in  steamboats.  Altogether,  it  is  greatly  inferior  to  Lancashire 
Oannel  coal. 

It  is  specifically  lighter  than  common  bituminous  coal,  yet  heavier 
than  Oannel  coal  of  Lancashire  and  Yorkshire. 

Kentucky  or  Hawsville  Cannel,  spec,  grav.,  -  1.250 

"What  is  called  the  Cannel  coal  of  Jackson  county,  Ohio,  1.410 

Lancashire  Cannel,    -----  1.199 

Ingolton  Oannel  coal  in  Yorkshire,    -  -     .        -  1.195 

Cj^eyville  Cannel  coal,  similar  to  that  of  Cannelton,  in  Indiana, 
reported  on  by  Professor  W.  Johnson.* 

Spec.  grav.  1.39.     The  result  of  his  analysis  gave  of 

"Volatile  matter,    -  .  -  -  31.80 

Fixed  carbon,        ...  -  44.50 

Earthy  matter,     -  -  -     .        -  23.70 

100.00 

It  will  be  observed  that  the  proportion  of  earthy  matter  is  unu- 
sually large,  amounting  almost  to  one-fourth,  and  agreeing  with  the 
practical  remarks  made  by  ourselves  and  others,  on  board  the  Ohio 
steamboats,  on  several  occasions. 

Petrolewm, — Springs  of  this  substance  occur  at  several  points. 

An  account  is  given  in  SiUiman's  Journal  of  a  Petroleum  Oil  well, 
■near  Biirksville,  Kentucky.  This  was,  discovered  some  years  ago, 
■whilst  boring  for  salt  water,  and  after  penetrating  solid  rock  for  two 
hundred  feet,  a  fountain  of  pure  oil  was  struck,  which  was  thrown 
up  more  than  twelve  feet  above  the  surface  of  the  earth.  Since  that 
time  it  does  not  appear  that  the  supply  is  safiioiently  regular  to  fur- 
nish an  important  amount  of  this  oil.f 

Professor  Mather  reports  that  many  hundred,  perhaps  many  thous- 
and, barrels,  might  he  annually  collected  at  the  different  petroleum 
springs  in  Kentucky;  and  that  it  commands  a  high  price  in  the  east- 
ern markets.^ 

*  Cfcol  Eeport  to  the  Saoretarj  of  thB  Hayj,  1344. 

t  Sillimaa'e  Jonrnal  of  Scienoe. 

X  Mather's  BeconnoieaaDce  of  Ksnlncky,  ax  1833,  p.  2S. 
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G-as  Springs,  evolving  caiburetted  hydrogen,  are  not  uncommon. 
They  burn  with  a  white  flame,  and  are  capable  of  useful  aj) plications, 
such  a8  lighting  and  wanning  houses,  boiling  salt,  &c. 

A  similar  occurrence  takes  place  at  the  Albion  Mines,  Nova 
Scotia ;  and  also,  on  a  magnificent  scale,  in  China. 

BRECKINEIDSE   CANHBL   COAL. 

Professor  B.  Silliman,  Jr.  read  before  the  American  Scientific  Con- 
vention at  Washington,  May,  1854,  a  paper  on  the  Breckinridge 
Coal-field  of  Kentucky,  of  which  the  following  is  a  brief  summary : 

"  Breckinridge  County  Oannel  Ooal. — The  coal  measures  in  this 
county  reach  an  elevation  of  about  500  feet  above  mean  high-water 
of  the  Ohio  river,  at  Cloverport.  The  strata  lie  with  remarkable 
.uniformity,  and  nearly  horizontal,  their  dip  being  south-west,  at  the 
rate  of  about  four  inches  in  one  hundred  feet,  or  less  than  twenty  feet 
in  a  mile.  The  surface  of  the  country  is  deeply  cut  down  by  the 
wear  and  tear  of  the  water-courses,  and  of  atmospheric  agencies.  The 
hlufi's  on  the  Ohio,  at  Cloverport,  as  elsewhere  in  that  region,  are 
composed  of  a  fine-grained  granular  sandstone,  loosely  aggregated, 
thicklj  bedded,  of  a  light  gray  colour,  nearly  free  from  anything  but 
silica,  and  easily  reduced  to  a  sharp,  clean  white  sand.  No  traces  of 
organic  remains  could  be  found  in,  it ;  but,  from  its  position,  it  must 
be  below  the  coal.  It'will  be  observed  that  three  coal-seams  are 
shown.  The  two  lower  are  common  bituminous  coal,  and  need  not 
be  particularly  mentioned  in  this  connection,  except  to  aay  that  the 
lower  bed  (from  four  to  five  feet  in  thickness)  is  believed  to  be  the 
same  which  is  worked  at  Hawsville.  The  coal  which  now  occupies 
our  attention  is  the  uppermost  member  of  the  series,  occurring  at  an 
elevation  of  nearly  three  hundred  feet  above  the  level  of  the  Ohio, 
and  capped  by  a  thick  overlying  mass  of  sandstone  and  shales.  This 
bed  of  cannel  coal  is  about  three  feet  in  thickness,  with  a  bituminous 
shale  of  some  ten  feet  in  addition,  on  which  it  immediately  rests.  As 
a  consequence  of  its  position,  it  covers  a  less  area  of  country  than 
the  lower  beds,  having  been  removed  in  many  places  by  denuding 
causes.  It  is  to  be  looked  for  in  the  regions  where  I  have  seen  it — 
in  the  uplands  and  hill-tops,  and  only  there,  where  the  general  level 
of  the  country  reaches  a  certain  elevation. 

"The  northern  margin  of  the  coal  beds  in  the  place  referred  to, 
lies  about  nine  miles  from  the  Ohio  river,  to  which  point  a  railway 
has  been  built.  Here  a  marked  change  in  the  topography  of  the 
country  is  visible.  The  hills  become  more  sweeping,  and  the  valleys 
less  precipitous,  while  the  contour  lines  wind  in  graceful  and  gentle 
curves  around  the  base  of  the  hills.  The  upper  members  of  the  series 
at  this  point  furnish  a  soil  of  enduring  strength,  as  is  tested  by  the 
size  and  abundance  of  the  forest  trees.  Numerous  small  rivulets,  the 
head-waters  of  Clover  Creek,  afford  ample  drainage. 

"The  Cannel  Coal  of  Breckinridge  County  is  characterized  by  the 
following  peculiarities,  viz. : 
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"  1.  ItB  density,  wHcli  is  1.14  to  1,16.  Common  ,bitutniaou8  coal 
varies  from  1.27  to  1.35,  and  the  anthracite  from  1.50  to  1.85.  The 
only  coal  lighter  than  this,  so  far  as  is  known,  is  the  so-called  '  Al- 
bert Coal,'*  of  Ke-ff  Brunswick,  whose  densityis  1.13.  The  cause  of 
this  low  density  will  be  sought,  chiefly,  in  the  very  large  amount  of 
volatile  matter. 

"  2.  Its  Tenacity  and  Masticity. — Coals  are  usually  brittle  and 
inelastic.  This  is  tough,  and  resists  powerful  and  repeated  blows, 
and  rebounds  the  hammer  like  wood.  The  splints  of  this  coal-tnay 
be  sensibly  bent  by  pressure,  and  regain  their  original  foi^  again. 
A  flesure  in  it  may  be  sprung  open  by  a  wedge,  and  will  close  again 
on  withdrawing  it.  The  writer  has  never  seen  any  other  coal  with 
this  peculiarity. 

"  3,  Its  Electrical  Power. — The  Breckinridge  coal  becomes  pow- 
erfully excited  by  friction,  with.resinous  electricity.  This  peculiarity 
may  be  demonstrated  very  easily,  and  has  never  been  before  noticed 
in  any  other  coal,  so  far  as  the  writer  has  been  able  to  learn,  except 
in  the  '  Albert  Coal,'  of  New  Brunswick,  before  named.  It  is  not 
easy  to  understand  why  other  very  highly  bituminous  coals  should 
not  have  this  property,  hat  such  is  the  fact  with  a  large  number  that 
have  been  tried. 

*'4.  Its  Chemical  Oonstitution. — This  has  been  determined  in  the 
usual  way,  by  destructive  distillation,  with  the  following  results,  viz. : 
in  100  parts  we  have, 

J.  II. 

Volatile  at  redness, 
Fixed  Carbon, 
Ash, 

Hygroscopic  moisture, 
Sulphur,      -  -  - 


Cote,  ...  -  39.T1  •  36.68 

"  A  comparison  of  these  analyses  with  those  of  other  highly  bitu- 
minous coals,  will  show  that  there  are  very  few  esauiplea  recorded  of 
so  high  an  amount  of  volatile  matter.  For  example,  we  find  among 
American  coals  that  the  'Albert  Coal,'  of  New  Brunswick,  yields 
61.74;  the  coal  of  Chippenville,  Penn.,  49.80;  that  of  Kanawha, 
41.85;  that  of  Pittsburg,  32.95  per  cent. ;  while  the  mean  of  the  fat, 
caking  coals  of  Liverpool  is  37.60  per  cent.  TheLowmoor  Scotch  Can- 
nel,  and  the  Boghead,  also  a  Scotch  coal,  are  the  only  ones  giving  a 
higher  proportion  of  volatile  matter.  In  fact,  the  ordinary  propor- 
tions of  volatile  and  fixed  ingredients  in  bituminous  coals  are  com- 
pletely reversed  in  the  Breckinridge  Oannel." 

•  Aephidtnm.  (See  Taylor's  depoaition  before  the  Supreme  Conrt,  Halifax,  on  tlie  Hills- 
boro'  Asphaltum  Mine,  Albert  Citj,  N.  B.,  and  otlior  competent  autliotitj.) 


60.27 
31.05 
8.66 

i  trace 

63.620 
27.160 
8.470 
.777 
a  trace 

99.98 

99.927 
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"We  regret  our  limits  prevent  our  making  larger  extracts  on  the 
subject. 


IV.    IOWA  DIVISION. 

This  great  bituminous  coal-field  Las  its  north-western  termination 
in  Iowa  Territory ;  occupying  some  ten  or  twelve  townships,  or  about 
four  baodred  square  miies,  which  we  have  included  in  our  estimate 
of  the  Illinois  field. 

M"ot  much  was  known  as  to  the  details  of  the  coal  seams  here,  at 
the  period  of  Mr.  Owen's  survey,  in  1840,  Only  one  seam  ia  adverted 
to,  as  cropping  out  west  of  the  Mississippi,  the  coal  of  which  was  said 
to  be  of  indifferent  quality.  Its  analysis  appears  in  our  tables. 
There  are  several  good  coal  seams  on  the  eastern  borders  of  the  river 
in  the  Illinois  portion.* 

According  to  official  returns  to  Congress,  iu  1840,  there  were 
10,000  bushels,  or  321  tons  of  coal  raised  in  Iowa. 

1854,  With  respect  tq  the  immense  coal  fields  in  Iowa,  we  take  the 
liberty  of  quoting  largely,  by  permission,  from  the  valuable  work  of 
Dr..  D,  I>.  Owen,  in  his  last  Geological  Survey  and  Report  of  "Wis- 
consin, Iowa  and  Minnesota,  published  in  1852.  "  The  country, 
which  has  been  carefully  examined,  is  the  most  extensive  ever 
reported  by  an/ geologist  or  geological  corps  in  this  country,  includ- 
ing, as  it  does,  four  times  as  much  territory  as  the  State  of  New  York, 
and  being  about  twice  and  a  half  as  large  as  the  island  of  Great 
Britain.  The  average  width  of  the  territory  laid  down  in  the  geo- 
logical map,  is  about  270  miles,  its  area  exceeds  200,000  square 
miles."  "  Throughout  this  vast  district,  all  the  principal  streams 
which  water  it,  have  been  explored,  to  the  number  of  ninety-one,  and 
more  than  a  fourth  of  these  have  been  navigated  from  their  mouth 
almost  to  their  source  in  bark  canoes." 

"  Coal  and  iron  in  abundance  have  been  found;  and  other  valuable 
minerals.  The  coal  measures  of  Iowa  are  shallow,  much  more  so 
than  those  of  the  Illinois  coal  field.  They  seem  attenuated  as  towards 
the  margin  of  an  ancient  carboniferous  sea,  not  averaging  more  than 
fifty  fathoms  in  thickness.  Of  these  the  productive  coal  measures 
are  less  than  a  hundred  feet  thick.  The  thickest  vein  of  coal  de- 
tected in  Iowa,  does  not  exceed  from  four  to  five  feet,  while  in  Mis- 
souri some  reach  the  thickness  of  twenty  feet  and  upwards.     In 

">  Owbq's  Eeport  on  the  Mineral  Lands  of  Iowa  and  Wisoonsin,  1840,  p.  4i.     Alao  in  ro- 
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quality  the  coal  is,  on  tte  whole,  inferior  to  tbe  seams  of  the  Ohio 
valley.     To  this,  however,  some  very  fair  beds  form  exceptions." 

"  Lignite  was  found  on  the  Mankato  river  and  its  branches,  which 
approached  the  cannel  coal  in  its  character.  Although  search  was 
made,  no  regular  bed  of  lignite  was  found. 

"  The  carboniferous  limestone  in  Iowa,  if  we  commence  where  it 
crosses  the  Des  Moinea,  between  the  mouth  of  that  river  and  the 
Missouri  line,  ranges  north  as  far  as  the  confluence  of  the  Iowa  and 
English  rivers,  then  for  about  40  miles  it  is  lost  to  surface  view, 
reappearing  on  the  Iowa  river,  in  Tama  county,  and  ranging  thence 
in  a  north-westerly  direction,  towards  the  head  of  the  stream ;  there, 
however,  it  is,  to  a  considerable  extent,  covered  up  from  the  view  by 
the  drift,  showing  itself  in  such  cases  only  in  the  cuts  of  streams. 

"  This  zone  of  limestone  has  an  average  width  of  25  miles ;  it  cir- 
cumscribes, with  a  short  interval,  the  great  coal  field  which  occupies 
the  whole  of  southwestern  Iowa,  extending  north  to  latitude  42°  30', 
and  separates  it  from  the  Illinois  coal  field  by  a  calcareous  belt  vary- 
ing in  width  from  25  to  50  miles. 

"Of  this  coal  field  (in  Iowa  alone,  not  including  its  extension 
south  into  Missouri,)  the  dimensions  are  as  follows :— Its  average 
width  from  east  to  west,  is  less  than  200  miles ;  its  greatest  length 
from  north  to  south,  about  140  miles;  its  contents  about  25,000 
square  miles.  It  extends,  measured  in  a  direct  line,  nearly  200  miles 
in  a  north-westerly  direction  up  the  valley  of  the  Des  Moines. 

"The  fossil  corals"  says  Dr.  Owen,  "are  found  embedded  in  the 
sub- carboniferous  limestones,  and  near  the  top  of  the  series,  always 
under  the  true  coal,  bearing  beds,  never  above  these  or  included  in 
them,  and  nowhere  else.  This  geological  fact  holds  good  not  only  in 
Iowa,  but  throughout  the  entire  range  of  the  sub-carboniferoua  lime- 
stones in  Indiana,  Illinois,  Kentucky,  and  Tennessee.  In  not  a 
single  instance  from  the  range  of  the  Cumberland  Mountains  in  the 
east,  to  the  interior  on  the  west,  has  a  workable  bed  of  coal  been 
discovered  in  a  position  beneath  the  strata  of  limestone  containing 
these  corals.  In  these  organic  remains,  then,  we  find  the  surest,  the 
most  uiierring  guide  in  the  search  after  this  invaluable  article  of  com- 
merce, that  warms  our  houses;  that  drives  our  steam  engines,  by 
which  we  navigate  our  rivers,  lakes  and  oceans;  that  propels  the 
machinery  by  which  we  weave  our  fabrics ;  that  reduces  our  iron,  by 
which  we  cultivate  our  soil,  and  carry  on  every  considerable  mechan- 
ical operation ;  that  refines  our  metals,  that  contributes  to  the  pro- 
duction of  both  the  necessaries  and  luxuries  of  life,  and  by  which  we 
transmit  intelligence,  with  the  swiftness  of  lightning,  to  stations  the 
most  remote,  without  the  knowledge  of  this  fact,  millions  of  dollars 
might  be  expended, — have  been  expended — in  fruitless,  hopeless 
mining  operations  after  geological  incompatibilities." 

"My  judgment  is,  that  the  carboniferous  limestone  of  Iowa  con- 
tains few  mineral  veins — no  productive  ones.  The  workable  seams 
of  coal  yet  discovered  in  this  formation,  do  not  exceed  four  or  five  in 
number.     Nor  as  our  measurements  indicate,  is  it  likely  that  the 
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number  'will  be  macb  increaeed,  even  ■when  tbe  coal-fields  cotne  to  be 
fully  known ;  since  in  tbe  British  coal-fielda  in  the  same  depth  of 
strata,  (less  than  a  hundred  feet)  a  much  greater  number  of  seams 
than  tbe  above  is  rarely  foijnd."* 


WISCONSIN. 

BituminouB  Shale  and  Limestone — In  tbe  lead  beanng  magnesian 
limestone  of  Wisconsin,  are  occasionally  observed  thm  seams  or 
lamina  of  a  buff  coloured  shale,  wbieb,  on  being  placed  on  a  fire,  burns 
for  awhile  with  a  moderate  flame,  after  which  the  residue  presents  a 
preponderance  of  earthy  ashes.  This  asphaltic  shale  is  calcareous, 
and  frequently  fossiliferous.  It  has  been,  in  the  absence  of  other 
fuel,  economically  employed  in  lime  burning,  as  it  contains  inflam- 
mable matter  in  sufficient  quantity  to  calcine  the  limestone  ■without 
additional  combuatiblee. 

Peat  is  very  abundant  throughout  the  valleys  of  the  Mineral  Re- 
gion ;  and  in  a  district  where  vegetable  and  mineral  fuel  is  so  scarce, 
seems  highly  probable,  that  it  will  at  some  future  day  be  resorted  to 
as  an  extremely  valuable,  substitute  for  coal  and  wood.  The  valleys, 
of  which  we  speak  present  a.  very  peculiar  character,  in  one  respect ; 
which  is  in  the  singularly  level  planes  which  are  maintained  in  their 
entire  breadth.  They  appear  as  if  they  had  once  been  filed  to  a  uni- 
form level,  in  the  manner  of  a  dam,  from  bank  to  bank,  or  like  arti- 
ficial, reservoirs  from  which  the  waters  have  escaped.  These  level 
bottoms  consist  of  peat  beds,  to  an  unknown  depth;  and  small 
streams  meander  through  them,  having  muddy  bottoms  and  fre- 
quently expanding  in  swamps.  It  would  seem  that  these  Wisconsin 
valleys,  have  acquired  this  peculiar  uniformity  of  plane  surfaces  from 
the  depositions  of  earthy  matter  in  the  first  instance,  succeeded  by 
the  growth  and  decay  of  that  class  of  coarse  aquatic  vegetables, 
which  prevail  under  such  circumstances. 

In  using  the  term  "level"  we  apply  it  only  in  relation  to  the 
breadth  of  the  valleys,  and  not  to  their  length;  for  their  inclination 
is  often  considerable,  that  is  to  say,  from  fifty  to  a  hundred  feet  per 


'  For  farthor  informadon,  seo  Dr.  D.  D.  Owan'a  Eoport  on  tho  Mineral  Lan^s  of  lows, 
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MISSOURI   STATE. 

Wb  are  in  possession,  comparatively  spealiing,  of  but  scanty  geolo- 
gical information  respecting  this  extremely  important  mineral  state. 
We  possess,  as  yet  no  geological  map  of  this  vast  region,*  and  we 
have  no  authentic  data  whereby  to  fix  the  area  of  its  coal  formation. 
In  the  absence  of  these  we  have  made  an  approximate  estimate, 
whereby  we  think  it  very  probable  that  at  least  one  eighth  of  all 
Missouri  is  overlaid  with  coal  measures.  ,  Every  year,  however,  as 
cultivation  advances,  and  the  country  becomes  settled,  new  localities 
of  bituminous  coal  are  determined.  We  conceive  that  we  make  no 
exaggerated  estimate  in  assigning  6000  square  miles  as  the  amount 
of  coal  land  in  Missouri ;  being  one  tenth  of  its  entire  area. 

Among  the  earliest  notices  of  the  existence  of  fine  seams  of  coal, 
far  up  the  Osage  river,  ,are  those  of  Captain  Pike,  in  1806.  More 
recently,  other  localities  of  excellent  coal,  have  been  discovered 
nearer  to  the  mouth  of  the  same  river,  audit  seems  not  improbable 
but  the  entire  valley  of  the  Osage  river  is  a  continuation  of  the  same 
general  Missouri  coal-field.  For  the  analysis  of  the  Osage  coal,  see 
the  tables  at  the  end  of  thia  volume.f 

The  St.  Louis  limestone  and  the  coal  formation  reposing  upon  it, 
have  been  described  by  Dr.  G.  Englemann,  in  the  American  Journal 
of  Science  and  Arts,  January  1847. 

The  thickness  of  this  upper  carboniferous  or  mountain  limestone, 
is  betxeen  200  and  300  feet. 

The  coal-bearing  strata  overlie  it ;  below,  directly  upon  the  lime- 
stone, is  a  sandy,  andabove  an  unctuous  clay  or  shale ;  the  whole 
about  forty  feet  thick.  On  this  shale  rests  a  coal  bed  of  three  to  five 
feet — the  only  workable  one  in  this  neighbourhood — covered  by  a 
thin  stratum,  of  clay,  which  itself  is  overlaid  by  10  or  15  feet  of  a 
blue  or  brown  limestone,  the  uppermost  plaeozoic  stratum  in  the 
region. 

Beneath  the  St.  Louis  limestone  is  a  sandstone  50  to  100  feet  thick, 
and  this  is  succeeded  by  the  lower  carboniferous  or  pentremital  lime- 
stone, which  is  probably  1000  feet  in  thickness., 

Dr.  H.  King,  who  has  seen  this  formation  at  the  south-west  parts 

•  A  very  fine  Sooloeioa'  map  of  "lia  oonntiy,  Iowa,  Wisoonsin  and  Minnesota,  iias  lately 
been  published  by  Dr.  David  D.  Owen,  Unilsd  Statea  Geologist,  18S2,  witli  a.  Survey  and 
iteport  of  this  Taat  region.  Wa  liave  gladly  availed  onrselveB  of  tlio  pormiseion  of  tte 
anthor  to  annex  part  of  tbe  map,  Bhowisg  the  coat  foimatlons,  on  a  reduced  scale.  Oui 
oopy  has  been  shaded  black  to  correspond  with  tiie  other  maps. 

■(■  Also  Mr.  Jolmson's  Coal  Report  to  Congress,  p.  539, 
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of  Missouri,  thinks  that  on  the  Osage  riverj  this  lower  limestone 
dwindles  very  much,  but  that  the  sandstone  and  the  coal  Btratum 
above  it,  are  much  more  developed;  and  that  the  fine  coal  mines 
worked  there,  sometimeB  not  far  above,  and  distinct  from  the  lead- 
bearing  magnesian  strata,  are  in  this  samp  lowest  coal  bed. 

Bituminous- coal,  approaching  to  the  quality  of  the  European  can- 
nel  coal,  forms  an  important,  but  at  present,  not  well  defined  bed  in 
this  state. 

A  very  fair  cannel  coal  is  found  at  several  points  in  Callaway 
county,  north  of  the  Missouri  river,  and  also  on  each  side  of  that 
river,  130  miles  above  St.  Louis.  Extraordinary  statements  have 
been  put  forth  in  relation  to  the  immense  thickness  of  the  Callaway 
county  bed  of  cannel  coal ;  at  one  point  24  feet  and  at  another  46 
feet,  in  thickness.  In  CoaJ  county,  a  few  miles  from  Oote-$ans-des- 
gein,  it  is  affirmed  tbat  a  shaft  has  been  sunk  32  feet  into  the  coal, 
■without  getting  through  the  stratum ;  [?]  probably  an  oblique  section 
of  "the  seam. 

Oannel  coal  has  also  been  discovered,  in  1848,  within  eight  miles 
of  St.  Louis,  forming  a  bed  of  remarkable  thickness. 

Li  regard  to  the  Callaway  or  Oote-sans-dessein  cannel  coal  before 
fipoken  of,  we  have  seen  testimonials  as  to  its  qualities  from  several 
well  known  scientific  persons,  and  the  results  are  in  some  measure  to 
be  inferred  from  their  analysis.  There  is  no  doilbt  but  the  coal  from 
this  remarkable  depository,  is  well  adapted. for  steam  purposes  and 
for  making  gas,  and  by  iron-masters  it  is  considered  to  be  well  suited 
for  the  manufacture  of  iron.  It  cakes  very  readily,  without  much 
changing  its  form ;.  producing  a  porous  cake  amounting  to  59.95 
per  cent  of  the  coal.  It  has  but  a  very  alight  trace  of  sulphur  in  its 
composition;  a  circumstance  of  some  importance  in  relation  to  iron 
works,  as  many  of  the  Missouri  and  soine  of  the  Illinois  coals  con- 
tain too  much  sulphur  for  those  purposes.'  It  is  lighter  than  ordi- 
nary bituminous  coal.* 

The  great  variations  in  the  thickness  of  this  mass  of  cannel  coal, 
at  different  points — for  we  presume  that  it  is,  in  fact,  but  a  single 
bed — ^have  led  to  the  supposition  by  some,  that  the  general  arrange- 
ment is  that  of  enormous  lenticular  masses,  rather  than  disposed  in 
a  continous  flat  seam.  We  are  as  yet  without  sufBcient  evidence  o£ 
such  a  fact,  as  it  seems-  scarcely  consistent  with  the  uniformity  o£ 
stratification  prevailing  in  this  part  of  the  country. 

Should  such  a  disposition  really  exist,  we  might  find  several  pa- 
rallel cases  in  other  parts  of  the  world.  Eor  instance,  the  rem-arka- 
ble  coal  seam  in  the  basin  of  the- Basse-Loire,  in  France,  which  is- 
distributed  in  lenticular  spaces,  instead  of  in  sheets,  the  average  of 
which  masses  are  .stated  to  be  forty-nine  English  feet  in  thickness. 

Such  also  is  the  character  of  the  anthracite  of  the  departments  of;' 
Mayenne  and  Sarthcj  which  combustible  occurs  in  irregular  masses 
of  various  sizes,  but  which- are  never  much  prolonged.     The  same- 

.insd  in  a  report  of. 


ijGooglc 


486  UNITED  STATES  OF  AMERICA. 

features,  in  connection  with  the  conformation  of  the  hituminous  coal, 
are  observable  in  the  basin  of  Haute  Dordogne,  or  Champagnac,'  in 
France.  Here  also  the  coal  ia  in  lenticular  masses,  sometimes  one 
hundred  and  twenty  feet  long' and  thirteen  feet  thick;  but  commonly 
the  coal  occurs  in  rognons,  balls  or  spheres,  from  sixteen  to  thirty- 
three  feet  in  diameter. 

Production. — We  can  entertain  but  yagne  ideas  as  to  the  annual 
quantity  of  bituminous  coal  at  present  raised  in  thia  State.  Accord- 
ing to  a  congressional  report,  the  amount  which  was  mined  in  1840 
was  only  249,302  bushels,  or  8,903  tons.  From  much  later  returns, 
made  at  St.  Louis,  we  are  informed  that  the  quantity  of  coals  weighed 
at  the  city  scale,  in  the  year  1846,  was  about  1,700,000  bushels,  and 
the  estimated  amount,  in  1847,  was  2,000,000  bushels,  or  71,428 
tons  for  that  city  alone.  To  these  are  added  the  Pittsburg  coals  and 
some  anthracite,  making  the  aggregate,  in  1847,  about  100,000  tons. 
A  large  portion  of  this  advance  is  ascribed  to  the  great  increase  in 
the  number  and  business  of  the  foundries  and  factories  of  St.  Louis. 

Dr.  D.  D.  Owen,  in  his  recent  admirable  report  says  :  "  It  ia  between 
Rockport  aiid  the  mouth  of  the  Osage,  on  both  sides  of  the  Missouri 
rirer,  that  those  immense  beds  of  coal  are  found,  which  attain  a 
thickness  of  twenty,  perhaps  forty  feet.  The  Osage  coal  ia  remark- 
able not  alone  for  its  extraordinary  thickness,  but  also  for  the  pecu- 
liar character  and  structure  of  the  coal  itself,  together  with  the  mine- 
ral insinuations  which  invade  it.  The  lightness  of  this  combustible 
is  such,  that  before  imbibing  water,  it  will  float  upon  that  fluid,  indi- 
cating a  specific  gravity  attually  less  than  1,  In  its  structure,  frac- 
ture and  lustre,  it  has  an  appearance  intermediate  between  eanne! 
coal  and  the  dull  varieties  of  asphaltum,  but  it  contains  31  per  cent, 
less  volatile  gases  than  pure  bitumen,  and  from  5  to  10  per  cent, 
more  volatile  matter  than  the  ordinary  varieties  of  the  bituminous 
coal,of  the  western  coal-fields. 

"  At  the  pit  west  of  Marion  this  coal  assumes  a  cuhoidal,  and  even 
a  sub-column  or  structure,  somewhat  analogous  in  miniature  to  basal- 
tic trap,  while  at  the  same 'time  a  net-work  of  pyritiferous  ores  of 
zinc  and  iron  have  ramified  its,  joints  and  fissures,  and  appear  often 
in  brilliant  ehrystallino  forms — the  whole  bearing  evidence  of  great 
local  disturbance,  igneous  action,  and  gradual  consolidation  under 
pressure.  It  appear^,  indeed,  altogether  probable,  from  the  peculiar 
character  of  the  coal,  its  structure  and  great  local  thickness,  that  it 
has  been  subjected  to  a  sufficient  degree  of  heat .  to  have  fused  or 
semi-fused  the  mass,  under  a  pressure  that  prevented  the  escape  of 
the  volatile  gases,  transferring  it,  at  the  same  time,  either  in  this 
condition  or  by  sublimation,  from  its  original  bed  into  some  wide  ad- 
jacent fissure  formed  by  disruption  of  the  strata,  where  it  has  then 
very  gradually  passed  into  the  solid  state.  Its  uniform  occurrence 
in  close  proximity  to  an  abrupt  changein  the  geological  formation  of 
the  adjacent  country,  and  the  sudden  elevation  of  primitive  rocks, 
together  with  the  highly  inclined  position  of  the  coal  itself,  furnishes 
abundant  proof  that  it  has  been  implicated  in  the  remarkable  disturb- 
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ancea  which  have  convulsed  the  whole  of  the  surrouncling  country 
eubaequeut  to  the  carhomferoos  era." 

Dr.  Owen  continues :  **  The  first  workable  bed  of  coal  which  I  en- 
countered in  my  descent  of  the  Missouri  river  was  Wellington.  It 
is  from  12  to  14  inches  thict,  and  lies  »  few  feet  above  the  bed  of 
the  river.  At  Camden,  on  the  opposite  side  of  the  river,  nearly  east 
of  Wellington,  a  bed  of  coal  has  been  exposed  15  feet  above  the  river, 
corresponding  probably  to  the  Wellington  bed.  It  is  also  found  at 
several  places  on  the  Snei,  south  of  the  Missouri," 


ARKANSAS. 

Aknoumcements  of  discoveries  of  bituminous  coal  have,  from  time 
to  time,  been  made  in  this  State,  particularly  in  the  vicinity  of  the 
Arkansas  valley.  At  Spaldries'  Bluff,  in  Johnson  county,  on  the 
north  bank  of  the  Arkansas  river,  above  Little  Rock,  coal  was 
worked  a  few  years  ago,  and  we  presume  is  continued  at  the  present 
time. 

At  the  request  of  the  writer,  Mr.  J.  F.  Frazer  kindly  furnished 
him  with  the  following  result  of  his  examination  of  this  coal : 

Carbon,            -   _        -_          -  -,  62:60 

Volatile  matter,  including  sillphur,  26.90 

Hygrometric  water,    -       .     -  -  2.00 

Ashes,             -           -           -  -  '"  8.50 

100.00 
Specific  gravity,        1.396 

Coal  traces  have  been  mentioned  by  Mr.  Nuttall,  as  occurring  near 
the  western  boundary  of  the  State,  towards  Fort  Smith,  and  extend- 
ing many  miles  westward,  at  leaatas  far  as  the  Palls  of  the  Canadian 
river,  in  the  Indian  territory,  and  southward  to  the  borders  of  the 
Bed  river,  in  the  country  of  the  Choctaws.*  Northward,  in  the 
Cherokee  country,  [Nebraska^}  the  coal  formation  has  been  deter- 
mined as  far  as  Grand  and  Verdigris  rivers ;  and  120  miles  still  fur- 
ther north,  in  the  Osage  country,  coal  abounds  on  the  Little  Osage 
river,t  and  is  evidently  an  extension  of  the  great  Illinois  coal-field, 
which  stretches  from  thence  almost  uninterruptedly  for  450  miles, 
across  the  Missouri  and  Mississippi  rivers,  and  thence  beyond  the 

•  Nnttell'H  TrsTBls  in  ArkansaB,  in  1819.     Eone'a  KarralJTO,  in  1819, 1820, 
t  Pite'B  Nurative,  in  1805-6-7.    Bradbur/a  Trayels,  in  1809,  1810,  1811.    Sibley'e 
Journal,  181T. 
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Illinois,  Wf^bash,  and  Ohio  rivers,  in  the  north-western  angle  of  Ken- 
tucky.* 

The  quantity  of  tituminouB  coal  returned  to  Congress  in  1840, 
Tfas  only  200  tona,  evidently  an  incomplete  account. 


'SOUTHERN  MISSOURI. 

PORTION  ADJOINING  TEXAS,  NOW  CALLED  KANZA8  TERRITORY. 

"  About  one  hundred  and  fifty  miles  west  from  the  confluence  of 
the  Arkansas  and  the  Canadian  rivers,  in  W.  long.  97°,  is  the  west- 
ern limit  of  the  great  limestone  andcoal  formation.  The  coal-heds 
in  this  region  are  of  great  thickness,  and  are  apparently  extensive 
and  numerous.  This  formation,"  says  the  narrator  of  Major  Long's 
first  expedition  to  the  Eockj  Mountains,  1820,  "  appears  to  be  un- 
connected with  the  great  [tertiary]  coal  formation  along  the  base  of 
the  Rocky  Mountains,  and  the  sandstones  of  the  two  districts  are 
remarkably  dissimilar."t 

The  same  coal  formation,  also  traced  in  this  direction  by  Capt. 
Pike  in  1806,  and  by  Mr.  Nuttall  in  1819,  is  the  evident  prolonga- 
tion of  the  great  coal  region  which  traverses  Hlinois,  Missouri,  and 
part  of  Arkansas,  in  the  direction  of  Texas.  Beyond  it,  to  the  west- 
ward, is  the  great  plain  composed  of  red  saliferous  sandstones  with 
gypsum ;  and  beyond  that,  towards  Taos  and  Santa  I'e,  the  mountain- 
ous range  contains  a  bituminous  coal  region. 

"  The  geological  constitution  of  the  Prairies  is  exceedingly  diver- 
sified. Along  the  eastern  border,  especially  towards  the  nort^,  there 
is  an  abundance  of  limestone,  interspersed  with  sandstone,  slate,  and 
many  extensive  beds  of  bituminous  coal.  The  coal  is  particularly 
abundant  in  some  of  the  regions  bordering  the  Neosho  river,  where 
there  are  also  said  to  be  a  few  singular  bituminous  or  'tar  springs,' 
as  they  are  sometimes  called  by  the  hunters.  There  are  also  many 
other  mineral,  and  particularly  sulphur  springs,  to  be  met  with," 

Further  westward,  the  sandstone  prevails,  but  some  of  the  table 
plains  are  based  upon  Strata  of  a  sort  of  friable  calcareous  rock,  which 
has  been  denominated  "  rotten  limestone ;".  yet  along  the  borders  of 
the  mountains  the  base  of  the  plains  seems  generally  to  be  of  trap 
and  greenstone. J  But  much  of  the  middle  portion  of  this  enormous 
prairie  region  exhibits  no  rocky  traces  whatever,  so  much  so  that 

*  Owen'a  IndiaDO,  RaportB;  and  Mathar'a  Kentui^y  Report. 

t  Long's  Firsl  Expsdidon,  Vol.  II.,  p.  i08. 

i  Gregg's  Oommeroe  of  the  Prairies,  Vol.  II.,  p.  185, 184S, 


>y  Go  Ogle 


SOUTHERN  MISSOURI.  489 

"  we  sometimes  travel  for  days  in  succession  without  seeing  even  as 
muoli  as  a  pebble,"* 

Towards  the  head  of  the  Osage  river,  eoaJ  strata  prevail,  and  with 
various  other  localities,  form  detached  or  outlying  areas,  evidently 
portions  of  the  coal-fields  of  Miasoari,  Illinois  and  Indiana.  The 
same  series  are  seen  on  the  Arkansas  river,  near  Fort  Smith,  and  at 
the  Canadian  Fork.  We  have  also  learned  the  interesting  fact  of 
the  existence  of  large  heds  of  coal  at  the  head  of  the  Canadian  river, 
and  in  the  Raton  Mountains,  between  Santa  1"^  and  the  Arkansas 
river. 

To  the  northward,  according  to  Mr.  Nicollet,  alternate  areas  of 
the  cliff  limestone  and  coal  measures  present  themselves,  on  either 
side  of  the  Missouri  river,  from  its  mouth  to  the  junction  of  the 
Platte  river,  in  41°  N.  lat.  To  what  extent  the  coal  formation 
stretches  to  the  east  and  west  of  the  Missouri  river  within  the 
parallel,  we  have  no  certain  information,  further  than  that  the  lime- 
stone ceases  to  appear  on  the  surface  beyond  about  the,9Tth  degree 
of  west  longitude,  and  is  there  cohered  by  sand,  gravel,  and  erratic 


WOOD   COAL  AND   BROWN  COAL. 

In  a  communication  to  the  Association  of  American  Geologists,  in 
1845,  Lieut,  Johnston  describes  an  examination  made  by  him  of  a 
"BIu£f"  at  Mount  Waneus,  on  Red  river.  This  bluff  presents  an 
escarpment  of  fifty  feet  high,  in  which  are  various  seams  of  wood  and 
wood-coal  or  lignite,  intermingled  with  iron  pyrites,  and  on  the  sur- 
face of  the  bluff  alum  crystallizes  in  considerably  quantities.  Per- 
manent springs  flow  from  the  base,  and  taste  strongly  of  alum.  This 
formation,  a  sand  passing  into  stone,  was  traced  five  miles  back  from 
the  river,  at  the  same  general  elevation.  The  seams  of  wood  and 
sand  alternate,  and  the  author  described  ithem  as  of  recent  or  post^ 
diluvian  origin ;  but  it  is  near  one  hundred  feet  above  the  present 
low-water  mark.f 
.  The  calcareous  strata  in  the  vicinity  of  Fort  Washita  contain  de- 
cided cretaceous  fossils. 

BITUMEN  AND   PETROLEUM. 

On  the  .False  Washita  river,  towards  the  Wishetaw  Mountains, 
Lieut.  Johnston  met  with  a  dark  sandstone  with  a  vertical  dip  ;  out 
of  which,  throughout  its  course,  a  great  quantity  of  bitumen  has 
flowed.  A  specimen  of  the  liquid  bitumen  has  the  consistence  and 
appearance  of  common  tar.  It  occurs  as  mineral  oil  on  the  surface 
of  a  spring  near  that  place.  We  have  no  information  as  to  the  age 
of  the  rock,  which  is  in  the  vicinity  of  granite. 
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Limiting  ovix  description  in  this  place  to  that  portion  of  this  enor- 
mous area  of  brown  coal,  ■which  lies  within  the  United  States  terri- 
tory, south  of  49°  of  north  latitude,  and  east  of  the  Bocky  Monn- 
tains,  we  will  place  before  our  readers  such  information  respecting 
this  extraordinary  region  as  we  have  been  able  to  acquire. 

Prom  the  mouth  of  the  Missouri  river  upwards  to  the  Platte  river, 
the  carboniferous  and  cliiF  limestone  of  the  American  geologists,  with 
occasional  shallow  basins  of  the  true  coal  formation  occur,  and  the 
carboniferous  limestones  extend  still  further  to  the  mouth  of  the 
Sioux  river,  lat.  42°  30',  Here  commences  the  interesting  forma- 
tion first  described  by  Mr.  Nicollet,  belonging  to  the  cretaceous 
group,  with  calcareous  marls  containing  microscopic  multilocular 
shells,  resembling  those  discovered  by  Ehrenberg,  in  the  chalk,  and 
other  beautiful  fossils  of  larger  size  corresponding  with  those  in  the 
chalk,  the  gault,  and  the  green  sand  formations  of  Europe.  We. 
Nicollet  traced  this  group  np  the  Missouri  river  for  four  hundred 
miles,  but  it  is-  known  to  extend  as  far,  as  beyond  the  Mandan  vil- 
lage, to  a  point  between  Beaver  river  and  Grand  river,  at  about  N. 
lat.  47°  30' ;  thus  occupying,  in  that  direction,  5  degrees  of  latitude. 
At  this  point,  and  overlying  the  cretaceous  series,  commences  the 
vast  tertiary  area,  composed  of  horizontal  strata  of  variously  coloured 
sand,  clay,  shale,  sandstone  and  coal,  irregularly  alternating;  extend- 
ing at  least  twenty  degrees  to  the  south-west  and  south,  and  north- 
ward, apparently,  to  the  arctic  ocean. 

The  first  notice  that  we  have  met  with  of  this  formation  is  in  the 
narrative  of  Lewis  and  Clarke's  expedition  to  the  Rocky  Mountains, 
in  1804.  The  coal  or  lignite  was  first  observed  at  twenty  miles  above 
the  Mandan  villages.  The  bluffs  on  each  side  of  the  Missouri  are 
upwards  of  one  hundred  feet  high,  composed  <tf  sand  and  clay,  with 
many  horizontal  strata  of  carbonated  wood,  resembling  pit-coal,  from 
one  to  five  feet  each  in  thickness,  and  occurring  at  various  elevations 
above  the  river,  * 

At  fifty  miles  above  the  villages,  similar  coal  seams  were  noted,; 
but  here  they  were  observed  to  be  on  fire,  emitting  quantities  of 
smoke  and  a  strong  sulphurous  smell.  This  point  was  1652  miles 
above  the  Mississippi,  further  on,  the  same  sulphurous  coal  con- 
tinued for  eighty  miles  more ;  strata  of  coal,  frequently  in  a  state  of 
combustion,  appearing  in  all  the  exposed  faces  of  the  bluffs.  The 
quantity  of  this  coal  improved  as  the  party  advanced  near  the  mouth 
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of  the  White  Earth  river,  eighty-five  miles  farther,  affording  a  hot 
and  lasting  fire,  bat  emitting  very  little  smoke  or  flame.  Thence 
forty-seven  milea  to  the  Yellowstone  river,  and  at  a  bluff,  eight  miles 
up  that  stream,  were  seen  several  strata  of  coal, 

The  narrator  observes,  that  for  fifty  miles  above  this  junction, 
there  were  greater  appearances  of  coal  than  had  yet  been  seen,  the 
seams  being  in  some  places  sis  feet  thick  ;  and  there  were  also  strata 
of  burnt  earth,  which  were  always  on  the  same  level  with  those  of 
coal. 

The  explorers  had  thus  far  traced  this  coal  formation,  along  the 
bants  of  the  Missouri,  for  a  distance  of  three  hundred  and  thirty 
miles.  The  horizontal  formations  of  clay,  loam  and  sand,  with  frag- 
ments of  coal  in  the  drift  of  the  river,  extended  three  hundred  miles 
more,  to  Muscle-Shell  river,  or  six  hundred  and  twenty  miles  from 
the  Mandan  villages.  Even  above  this  point,  washed  coal  continu- 
ally appeared  on  the  shores  of  the  river ;  and  at  Elk  Rapids,  eight 
hundred  miles  from  Fort  Mandan,  the  high  bordering  bluffs  were 
still  composed  of  horizontal  beds  of  clay,  brown  and  white  sand,  soft, 
yellowish  white  sandstone,  harder  dark-brown  freestone,  and  large 
round,  or  kidney-shaped  nodules  of  clay  iron  ore.  Coal,  or  carbon- 
ated wood,  similar  to  that  previously  observed,  was  also  seen,  and 
was  accompanied  with  burnt  earth — probably  the  result  of  the  spon- 
taneous combustion  of  the  coal,  as  was  noticed  for  hundreds  of  miles 
below.  Precisely  the  same  phenomena, were  recorded,  at  a  subsequent 
period,  by  Captains  Back  and  Franklin,  and  by  Dr.  Richardson  and 
others,  and  by  Hearre,  in  1769,  and  Mackensie,  in  1789 — extending, 
apparently  continuously,  and  in  the  same  parallel,  full  eighteen  hun- 
dred miles,  northward. 

Returning  to  the  narrative  of  Lewis  and  Clarke. 

After  reaching  the  grand  forks  of  the  Missouri,  and  ascending  two 
or  three  days  journey  up. Maria's  river,  northward,  it  was  remarked 
that  precisely  the  same  geological  character  and  coal  strata  prevailed 
for  more  than  sixty  miles.  So  far,  therefore,  the  exploring  party 
had  been  travelling  through  or  over  a  ligneous  deposit,  of  singularly 
uniform  character,  for  no  less  than  nine  hundred  and  eighty  miles, 
following  the  windings  of  the  river.  Pursuing  the  south  fork,  towards 
the  great  falls  of  the  Missouri,  coal  was  stiU  observed,  in  bluffs  of 
dark  and  yellow  clay,  at  a  distance  of  245'4  miles  up  this  mighty 
river,  and  it  was  not  until  near  the  bs^e  of  the  Rocky  Mountains, 
and  after  one  thousand  miles  of  travelling  across  it,  that  this  great 
region  of  coal  beds  and  lignites  was  passed. 

On  his  return,  Captain  Clarke  descended  the  Yellowstone,  from 
about  latitude  45°  to  its  mouth,  in  latitude  48°  20',  and  everywhere 
found  the  same  series  of  coal  and  variously  coloured  clays,  sands,  and 
soft  sandstones,  as  was  traversed  in  ascending  the  Missouri. 

The  fossil  bones  of  a  supposed  fish,  probably  a  saurian,  were  also 
observed  above  the  Big  Horn  river.  Large  quantities  of  brown  coal 
were  seen  in  the  cliffs  below  the  junction  of  this  river,  and  all  the 
highlands  adjacent  appeared  to  be  composed  of  earthy  beds  of  differ- 
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ent  colours,  abounding  in  coal  or  carbonated  wood,  of  &n  impure 
quality.  Below  the  Big  Horn  ia  a  large  stream  falling  in  from  the 
south,  whose  Indian  name  implies  "the  coal  creek,"  from  the  great 
quantity  of  that  mineral  upon  its  margin.  The  same  coal  series  con- 
tinued to  the  confluence  of  the  Missouri,  exhibiting  uninterruptedly, 
for  seven  hundred  miles,  in  addition  to  the  thousand  previously  tra- 
versed, the  vast  persistence  of  this  formation.  The  enormous  area 
of  similar  strata  is  further  shown  by  the  discoloration  of  all  the  tri- 
butaries that  enter  the  Missouri,  both  from  the  south  and  the  north, 
from  the  forty-second  to  the  forty-ninth  degrees  of  north  latitude, 

On  the  authority  of  M.  Sublette,  these  lignite  beds  prevail  along 
the  whole  of  the  country  watered  by  the  Padouca  [Powder]  river,  in 
beds  of  from  three  to  niue  feet  thick ;  and  also  on  the  Batsoah,  or 
Cherry  river,  and  the  south  fork  of  the  Platte  river ;  thus  bringing 
the  formation  southward  to  latitude  40°. 

It  appears  probable,  from  Capt.  Fremont's  narrative,  July,  1843, 
that  the  sandy  and  clay  beds  whioh  he  crossed  at  the  head  waters  of 
the  Platte  and  Arkansas  rivers,  are  aouthorn  continuations  of  the 
same  formation  to  latitude  39°  and  -38°  where  the  underlying  yellow- 
ish and  gray  limestonff,  containing  cretaceous  fossils,  first  made  its 
appearance  in  that  direction,  and  ia  traceable  eastward  down  the 
Smoky  Hill  fork,  nearly  to  its  junction  with  the  Republican  fork  of 
the  Kansas  river.  Colonel  Long,  in  1820,  descended  the  Canadian 
or  South  fork  of  the  Arkansas  river,  in  which  the  prevailing  rock  is 
red  sandstone,  with  salt  and  gypsum.  It  would  seem,  therefore,  that 
our  tertiary  lignite  formation  ceases  before  reaching  the  latitude  of 
35°.  But  coal  of  some  kind  has  been  noticed  hj  Col.  Emory,  in  lati- 
tude 36°  30',  at  the  head  of  the  Canadian  river. 

Seams  of  lignite  and  wood  coal  are,  however,  observed  on  supposed 
tertiary  strata  on  the  borders  of  the  Red  river,  and  limestones  of  the 
cretaceous  period  likewise  occur  in  the  same  country,  in  the  vicinity 
of  Fort  Washita. 

It  was  announced,  in  1841,  that  bituminous  coal,  probably  brown 
coa!,  had  been  discovered  on  the  St.  Peter's  river,  in  the  Missouri 
territory. 
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NOW   NEBBASKA  TEEEITOET. 

In  1843,  Messrs.  Audubon  and  Harria  ascended  the  Missonri  to 
the  mouth  of  tlie  Yellowstone  riYer.  The  latter  gentleman  has  fur- 
nished some  account  of  thi^  tertiary  lignite  region.*  The  whole 
series  of  strata,  for  many  hundred  miles  prior  to  reaching  this  forma- 
tion, i^  described  as  perfectly  horizontal;  the  upper part,of  each  bed 
0^  rock  being  snccessively  intersected  by  the  angle  of  des.cent  of  the 
river.  The  tertiary  group  is  indicated  by  the  remarkable  strata 
which  form  the  picturesque  hills  noticed  by  travellers,  and  called  the 
Mauvaiaes  Terres  by  the  trappers  and  voyagora.  Mr.  Harris  counted, 
in  one  placey  eight  seams  of  coal,  between  the  river  bank  and  the  top 
pf  the  bluff;  varying  from  six  inches  to  four  feet  in  thickness.  This 
coal,  he  observes,  is  very  light,  and  ignites  with  difficulty,  emitting  a 
very  unpleasant  odour  while  burning.  Fossilized  wood  is  very  abun- 
dant ;  occasionally  much  flattened  by  the  pressure  of  overlying  strata. 
Mr.  Bell  was  the  only  one  of  the  party  who  had  an  opportunity  of 
witnessing  the  burning  of  the  cliffs,  about  thirty  miles  above  the 
Yellowstone,  on  the  northern  bank  of  the  Missouri ;  and  all  agree  in 
attributing  this  burning  to  the  spontaneous  combustion  of  the  coal. 
We  observe,  that  Mr.  Harris  states  that  the  coal  seams  commence  in 
the  upper  part  of  Nicollet's  great  cretaceous  clay  bed ;  and  further, 
that  there  occurred  in  the  same  fonnation,  "  a  substance  like  petro- 
leum in  colour  and  consistence,  but  without  odour."* 

To  the  foregoing  brief  abstract  we  may  add,  that,  from  the  speci- 
mens brought  home  by  the  last  named  traveller  from  the  vicinity  of 
Fort  Tlnion,  near  the  confiaence  of  the  Yellowstone  and  Missouri 
rivers,  we  derive  incontestible  proofs  of  a  fresh-water  formation. 
Among  other  strata  exposed  in  a  cliff  near  the  fort,  are  thin  beds  of 
clay  and  argillaceous  rock,  both  containing  three  or  four  species  of 
fresh-water  univalve  shells.  There  is,  'besides,  a  rock,  twenty  or 
thirty  feet  thick,  which  also  contains  proofs  of  fresh-water  origin,  in 
bivale  shells,  leaves  of  deciduous  trees,  and  bones,  apparently,  of  a 
mammiferous  animal. 

The  Upper  Missouri  Valley  Las  yet  to  receive  examination  from 
the  scientific  geologist,  and  there  can  be  no  doubt  but  highly  inte- 
resting results  would  follow  from  investigations  in  a  field  so  rich  and 
extensive.  The  coftmiittee,  to  whom  Mr.  Harris's  paper  Was  referred, 
.  close  their  report  with  the  remark,  that  "  the  proofs  thus  afforded  of 
a  probably  widely  diffused  fresh-water  formation  in  the  region  of  the 

<*  ProcoBdings  of  tha  Academy  of  Nat.  Seionoes,  Philadolphia,  May,  1845. 
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Upper  Missouri,  reposing  upon  the  cretaceous  strata,  and  imbedding 
remains  of  a  manifestly  tertiary  age,  are,  just  at  this  time,  invested 
■with  conaiderablo  interest,  from  their  according  with  the  discoveries 
recently  made  by  Captain  Fremont,  of  the  presence  of  other  and 
probably  extensive  fresh-water  tertiary  strata  in  the  Oregon  terri- 
tory." 

We  have,  in  that  portion  of  this  volume  which  ia  appropriated  to 
British  America,  supplied  many  additional  facts  respecting  the  cen- 
tral and  northern  parts  of  the  great  tertiary  range,  whose  southern 
area  we  have  been  considering  above.  From  the  nnited  testimony  of 
highly  competent  observers,  there  now  remains  very  little  doubt,  that 
a  continuous  tertiary  coal  formation  stretches  from  the  Missouri  and 
the  Yellowstone,  and  even  from  Sear  the  sources  of  the  Platte,  and 
some  branches  of  the  Arkansas,  and  the  borders  of  New  Mexico,  to 
the  far  distant  shoires  of  the  Artie  ocean. 


STATE   OF  OKEGON. 

SOUTH  OP  NORTH  LATITUDE  EORTT-NINB  DEGREES, 

Cascades  of  Columbia  River. — Tertiary  Goal. — At  about  122°  west 
longitude  and  45^°  north  latitude.  Captain  Fremont,  near  the  foot 
of  the  cascades,  discovered  in  a  bluff  on  the  river,  "a  stratum  of 
coal  and  forest  trees,  imbedded  between  strata  of  altered  clay  con- 
taining the  remains  of  vegetables,  the  leaves  of  which  indicate  that 
the  plants  were  dicotyledonous.  Among  these  the  stems  of  the  ferns 
are  not  mineralized,  hut  merely  charred,  retaining  still  their  vegeta- 
ble structure  and  substance ;  and  in  this  condition  a  portion  also  of  the 
trees  remain.  The  indurated  appearance  and  compactness  of  the 
strata,  as  well,  perhaps,  as  the  mineralized  condition  of  the  coal,  are 
probable  due  to  igneous  action.  Some  portions  of  the  coal  precisely 
resemble  in  aspect  the  cannel  coal  of  England,  and,  with  the  accom- 
panying fossils,  have  been  referred  to  the  tertiary  period."* 

These  strata  appear  to  rest  upon  a  mass  of  conglomerate  rock. 
The  vegetable  fossils  collected  here  we  submitted  to  the  examination 
of  Mr.  James  Hall,  who  refers  them  to  the  tertiary  series,  and  even 
to  a  very  modern  epoch  of  that  deposit. f 

In  the  cabinet  of  specimens  collected  by  the  United  States  Ex- 
ploring Expedition,  at  Washington,-  are  some  specimens  of  lignite  or 
bituminous  wood,  from  Oregon,  also  of  coal  vegetation,  apparently 


1843-4. 


Captain  Fremont's  Rsport  of  the  Esploriog  Eipeditioa  to  the  Rook j  Mounfaina,  p.  192, 
)id.— Plato  III.,  Figa.  14, 15. 
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of  the  oolite  age,  or  perhaps  yet  more  recent.  Among  these  plants 
are  leaves  of  dicotyledons,  resembling  the  birch  ot  beech,  and  with 
these  occur  some  species  of  ferns. 

Coal  has  been  discovered  and  worked  in  Wallamette  or  Willamette 
Valley,  nearly  a  hundred  miles  above  Oregon  City. 

Another  locality  of  an  imperfect  coal  is  at  twenty  or  thirty  miles 
up  the  Cowlitz  river,  a  tributary  to  the  Columbia  river,  on  the  north- 
fern  side.  "We  have  been  assured  that  this  was  the  true  anthracite, 
but  Captain  Wilkes  only  regarded  it  as  tertiary  lignite.  Sir  George 
Simpson  observed  large  quantities  of  this  coal  on  the  surface,  border- 
ing this  river.* 

Fosnil  Gopal,  or  Sigltgatu  Resin — Has  been  found  at  the  falls  of 
the  Wallamette  or  Wilhamet,  a  tributary  of  the  Columbia  river,  Ore- 
gon ;  and  on  the  shores  of  the  Pacific,  north  of  the  mouth  of  the 
Columbia  river.f 

Puget  Sound. — The  discovery  of  mineral  coal,  of  sufficient  strength 
for  Bea  steamers  on  the  Pacific  coast,  within  the  settled  limits  of  the 
United  States,  appears  to  have  been  recently  accomplished. 

Coal  in  great  quantity  is  announced  in  about  the  parallel  of  48° 
north,  and  within  easy  navigable  facilities  of  the  waters  of  Paget 
Sound. 

Its  principal  known  locality  is  on  the  Strila-guamish  river,  about 
twenty  miles  above  its  mouth,  where  it  empties  into  Puget  Sound, 
[or  more  properly.  Admiralty  Inlet,]  opposite  to  Whidley's  Island. 
The  latter  is  more  than  50  miles  in  length,  and  is  open  to.  the  Ocean 
direct,  by  the  strait  of  ruca.J 

Specimens  of  this  fuel  were  sent  to  the  Secretary  of  the  Navy,  and 
Professor  Johnson  was  directed  by  him  to  analyze  some  of  them,  with 
a  view  to  their  applicability  for  steamers.  The  results  are  announced 
as  follows : 

Specific  gravity,  1.315;  weight  on  the  merchantable  state,  51  to 
55  lbs.  per  cubic  foot,  according  to  the  size  of  the  lumps.  Will  re- 
quire on  board  a  steamer,  about  42J  cubic  feet  of  space  to  stow  one 
gross  ton ;  lustre  briiliant ;  wholly  free  from  liability  to  soil. 

It  is  composed  of  fixed  carbon,      -  -  .  56.84 

Volatile  matter,     -----  40.36 

Earthy,  matter,      -  -  -    '         -  -  2.80 

100 

Scarcely  increases  in  bulk,  in  the  process  of  coking ;  has  no  tend- 
ency to  agglutinate ;  and  consequently  preserves  an  open  fire. 

Nearly  free  from  sulphur.  Under  a  well-constructed  boiler,  it 
ought  to  produce  from  7|  to  8f  lbs.  of  steam,  from  212  degrees,  to 
each  pound  of  coal  burned.  Eesembles  the  flat  bituminous  coal  of 
Mercer  couuty,  Pennsylvania. 

*  OTOrland  Jonrney  round  the  World,  by  Sir  Qeorge  Simpaoa,  Phila.,  184?,  p.  IW, 

+  Alger's,  Phillip's  Mineralogy. 

J  CoQinniiiioalad  from  Oregon,  Deeemher  3d,  1850. 
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IS  THE  OCCUPATION  OJ  THE  UNITED  STATES  ARMY,  IN  1848. — AREA 
72,000  SQUARE  MILES. 

I^orth  Fork  of  the  Platte  River. — Goal  Field. — Kortli  latitude 
41|°  and  west  longitude  107^°.— In  the  precipitous  bluffs  bordering 
tbis  river,  Captain  Fremont  observed  a  series  of  strata  containing 
foaail  vegetable  remains  and  several  beds  of  coal.  The  position  of 
this  coal  formation  is  in  the  centre  of  the  Rocky  Mountain  chain, 
and  its  elevation  is  six  thousand  eight  hundred  and  twenty  feet  above 
the  sea.  In  some  of  the  coa,l  seams  the  coal  did  not  appear  to  be 
perfectly  mineralized,  and  in  others  it  was  compact  and  remarkably 
lustrous.  The  rock  above  the  third  bed  of  coal,  in  the  lower  hill,  is 
a  siliceous  clay  slate,  having  a  saline,  taste,  and  there  were  also  no- 
ticed thin  layers  of  very  fine  white  salts,  in  powder.* 

There  being  no  specimens  brought  home  from  this  place,  it  does 
not  appear  what  is  the  actual  character  of  the  formation,  but  it  pro- 
bably belongs  either  to  the  tertiary  or  the  oolite  period.  The  num- 
ber of  beds,  their  thickness,  and  apparent  extent  are  not  mentioned; 
but  the  circumstances  under  which  these  original  observations  were 
made ;  the  impossibility  of  giving  more  than  a  casual  and  hasty 
glance  at  the  geology  of  the  country  through  which  the  expedition 
passed,  whilst  in  a  state  of  continual  danger  and  privation,  rendered 
more  exact  details  almost  impracticable.  This  basin  or  deposit  ap- 
pears to  be  surrounded  by  granite. 

Q-reen  river. — Black's  Forh,  Muddy  Fork,  and  ether  tributa- 
ries.— North  latitude  41^°,  extending  from  110°  to  111°  west  longi- 
tude. 

The  strata  near  Greeu  river  were  observed  by  Captain  Fremont 
to  contain  handsome  and  very  distinct  vegetable  fossils,  overlying  an 
impure  or  argillaceous  limestone.  Further  westward,  conglomerate 
rocks  were  seen ;  and  near  them,  at  Muddy  Fork,  occurred  strata  of 
fossiliferouB  rock,-having  an  oolitic  structure,  and  characterized  by 
fossils  apparently  of  that  formation  or  age.  Advancing  up  the 
stream,  alternating  strata  of  coal  and  clay,  with  distinct  and  beauti- 
ful vegetable  remains  were  discovered.  Cbal  also  appeared  occasion- 
ally in  the  hills  as  the  party  advanced,  and  was  displayed  in  rabbit 
burrows,  in  a  gap  through  which  they  passed  over  some  high  hdls. 
A  portion  of  the  region  thus  traversed  was  seven  to  eight  thousand 
feet  above  the  sea. 

*  CaplaiQ  Fremont'B  Report,  pp.  136  and  296, 1843-4. 
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The  section  of  coal  strata,  remarked  by  Captain  Fremont,  conaisteil 
of  two  beda  of  coal  of  fifteen  inches  each,  and  three  others  which  are 
separated  by  an  equal  number  of  clay  beda.  There  is  an  intermedi- 
ate bed  twenty  feet  thick,  which  consists  of  indurated  clay,  resem- 
bling fire  clay,  with  vegetable  remains,  chiefly  of  fossil  ferns.  Mr. 
Hall  has  described  and  figured  these  in  the  appendix  to  the  Report. 
Having  previously  compared  these  fossil  ferns  with  a  large  collection 
from  the  coal  measures  of  Pennsylvania  and  Ohio,  it  became  quite 
evident  that  this  formation  could  not  be  of  the  same  age.  Several 
specimens  were  referred  to  the  oolitic  coal  vegetation  of  England, 
and  the  general  character  of  the  other  species,  and  the  absence  of 
the  large  stems  so  common  in  the  coal  period,  led  to  the  conclusion 
that  they  also  belonged  to  the  oolitic  period,  although  the  evidence 
is  not  entirely  positive.  For  onrselves,  we  think  that  the  shells  would 
indicate  a  later  origin.  One  thing  appears  'certain,  that  the  coal 
plants  must  be  regarded  as  mostly  of  new  species;  and,  in  this 
respect,  they  form  a  very  important  addition  to  the  flora  of  the  more 
modern  geological  periods.'' 

Nearly  in  the  same  parallel  of  longitude,  but  at  the  distance  of  one 
handred  and  fifteen  miles  to  the  south,  strata  of  bituminous  limestone, 
highly  fossiliferous,  were  discovered  by  Captain  I'remont  on  the 
return  of  his  exploring  party.  The  genera  of  fossils,  Mr,  Hall 
thinks,  may  possibly  belong  to  rocks  of  the  age  of  those  in  the  vici- 
nity of  the  coal  abo've  mentioned,  bat  the  species  are  all  new.  No 
coal  was  remarked  here,  in  the  hurried  passage  of  the  travellers,  and 
the  intermediate  ground  was  not  visited. 

All  the  circumstances  which  have  so  far  been  brought  to  light,  are 
of  an  exceedingly  interesting  character,  and  lead  us  to  desire  a  fur- 
ther and  more  elaborate  investigation. 

Qoal. — It  is  said  that  another  coal-field  has  lately  been  discovered, 
which,  if  true,  will  greatly  facilitate  the  introduction  of  steam  navi- 
gation in  the  Pacific,  and  be  the  means  of  makings  California  oneof 
the  most  important  commercial  positions  on  the  west  coast  of  America ; 
particularly,  if  ever  a  communication  should  be  opened  by  means  of 
a  canal  across  the  Isthmus  of  Panama. f 

In  the  spring  of  1847,  a.new  coal  mine  was  discovered  near  San 
Luis  Obisco,  north  latitude  35°. — There  are  now  three  mines  within 
three  hundred  miles  of  Monterey;  yet  coal  was  sold,  in  1846,  from 
an  American  whaler,  at  $5  00  a  bushel. 

Aspkaltum  and  Petroleum  occur  abundantly  in  western  California. 

1851.  Dr.  Le  Conte  has  lately  been  employed  to  investigate  a 
coal  deposit  in  tho  vicinity,  viz.  12  miles  north  of  San  Diego,  on  the 
sea  shore.  This  coal  is  stated  to  occur  towards  the  lower  part  of  a 
cliff,  about  200  feet  high,  which  forms  a  portion  of  the  great  tertiary 
formation  that  extends  along  the  coast  of  Uppier  California.  The 
seam  of  coal  observed  was  four  feet  thick.     The  tooth  of  a  saurian 

*  Appendis  to  Fremont,  p.  29?. 

t  Life  in  California,  bj  an  American,  1946,  p.  224. 
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animal  was  observed  in  these  tertiary  beds,  and  amber  occurs  oeca- 
sionally  in  them.  • 

This  tertiary  coal,  although  inferior  to  the  true  or  older  coal,  may 
subserye  many  useful  purposes  in  this  region,  where  fuel  is  so  much 
needed.     As  usual,  much  pyrites  accompanies  this  combustible. 

The  California  brown  coal  bears  some  resemblance  to  jet,  and 
leaves '  a  light,  abundant,  white  ash.  Goal  of  this  same  quality 
exists  between  San  Diego  and  San  Luis  Rey. 

1853.  The  following  statement  is  from  the  London  Mining  Journal, 
"  Mr.  Benham,  of  San  Francisco,  has  been  in  Washington  Territory 
examining  coal  mines.  In.  Bellingham  Bay,  Mr.  B.  informed  ua 
there  is  a  mine  of  16  feet  deep,  with  a  dip  of  45  degrees.  The  vein 
is  of  solid  coalj  with  the  ex:ception  of  2  strata  of  clay,  one  of  4  the 
other  of  5  inches.  The  bed  of  the  coal  is  40  feet  above  high  water 
mark.  Over  100  tons  of  this  coal  have  been  placed  in  San  Francisco 
market  and  commanded  within  one  dollar  of  the  highest  price. 


STATE  OF  TEXAS. 

Now  admitted  into  the  North  American  Union.  Superficial  extent 
claimed,  39T,319  square  miles ;  but  as  defined  by  statute  of  first 
Texan  Congress,  324,013  square  miles.  This  boundary  ia  not  yet 
settled,  next  Mexico.* 

PiteJi  Lake^- — An  announcement  has  been  made-of  the  existence, 
in  Texas,  within  100  miles  from  Houston,t  of  a  small  lake  that  closely 
resembles  the  Pitch  Lake  of  Trinidad.  It  is  filled  with  bitumen  or 
asphaltum,  and  is  about  a  quarter  of  a  mile  in  circumference.  Dur- 
ing the  cool  months  of  winter  its  surface  is  hard,  and  is  capable  of 
sustaining  a  person.  IVom  November  to  March  it  is  generally  covered 
with  water,  which  is  acid  to  the  taste ;  from  which  cause  it  has  been 
commonly  called  the  "  Sour  Pond."  In  the  summer  months  a  spring 
occurs,  near  the  centre  of  the  lake,  from  which  an  oily  liquid,  (pro- 
bably petroleum,)  continually  boils  up,  from  the  bottom.  This  liquid 
gradually  hardens,  on  exposure  to  the  air,  and  forms  a  black  pitchy 
substance,  similar  to  that  which  forms  the  sides  of  the  lake.  It  is 
said  to  resemble,  precisely,  the  bitumen  of  Trinidad ;  and  the  Texans 
conceive  that,  at  some  future  day,  it  will  be  valuable  for  the  produc- 
tion of  gas  for  their  cities.  It  burns  with  a  very  clear  bright  light, 
but  gives  out  a  pungent  odour.J 

*  Map  of  Teias,  publiflhed  by  ths  United  States  War  DepartmeDt^  1844. 
t  Near  thj  Pond,  between  Libetlj  and  Beaumont,  and  about  twenty  miles  from  the  latter 
village, — Hou9lon  Tolegmpli. 

X  ■'Bitumen  in  BOTOrnl  places."     ItfeOuUooli. 
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Goal  is  now  well  known  to  exist  in  Texas,  altbough  the  country- 
has  not  been  geologically  examined.  There  is  no  douht  but  coal 
prevails  at  intervals  entirely  across  the  country,  in  a  north-east  and 
south-west  direction.  Its  general  position  is  about  two  hundred  miles 
from  the  coast. 

On  the  Trinity  river,  two  hundred  miles  above  Galveston,  the  coal 
region  there  was  investigated  in  1846,  and  found  to  be  more  exten- 
sive than  was  anticipated.  A  company,  under  the  title  of  the 
"Trinity  Coal  and  Mining  Company,"  was  incorporated  by  an  act 
of  the  Texan  Congress  in  1840.  Both  anthracite  and  semi-bitumi- 
nous coal,  somewhat  like  the  cannel,  in  appearance,  occur  here.* 

Mineral  coal,  in  great  abundance,  prevails  not  far  from  the  Mus- 
tang Prairie.  It  is  also  found,  accompanied  with  excellent  iron  ore, 
in  the  vicinity  of  Nacogdoches.  According  to  report,  this  coal  is 
abundant,  rich,  and  of  a  fine  appearanee.f 

Mr.  Kennedy,  who  has  taken  pains  to  collect  information  relative 
to  the  resources  of  Texas,  although  not  an  original  investigator,  sajs, 
in  a  work  published  in  1844,  that  "  in  addition  to  iron,  the  utilitarian 
sovereign  of  metals,  Texas  possesses  coal — the  grand  auxiliary  of  the 
arts  which  tend  to  enrich  and  civilize  the  world.  Coal,  both  anthra- 
cite and  bituminous,  abounds  from  the  Trinity  river  to  the  Rio 
Grande.  The  coal  on  the  latter  river  above  Dolores,  has  been  repre- 
sented, by  the  agents  of  the  "  Texas  and  Hew  Ireland  Land  Com- 
pany," [an  association  broken  up  by  the  revolution  in  1836,]  as  of 
excellent  bituminous  quality. J 

Formations  of  secondary  limestone,  with  others  of  carboniferous 
.  sandstones,  shales,  argillaceous  iron  ore,  and  bituminous  coal  beds, 
are  said  to  occupy  a  large  portion  of  the  interior  of  Texas.  West- 
ward of  these  occur  the  inferior  and  Silurian  strata,  trilobite  lime- 
stones, and  transition  slates.  Beyond  all,  basaltic  and  primary  rocks 
of  the  Rocky  Mountains  arise ;  while  northward  is  the  great  salt  lake 
of  the  Brazos,  and  the  vast  red  saliferous  region  traversed  by  the 
exploring  expeditions  of  Captain  Pike  and  Majoi*  Long,  and  since 
made  more  familiar  to  ua  by  Mr.  Gregg  and  other  travellers. 

A  bed  of  coal  extends  across  the  Brazos  river  towards  the  Little 
Brazos  and  the  San  Andres,~down  which  stream  it  may  without  dif- 
ficulty be  transported  at  high  water. 

Near  the  city  of  Austin,  on  the  eastern  border  of  the  Colorado,  is 
a  peak,  called  Mount  Eonnell,  overlooking  Austin,  and  having  a  fall 
of  seven  hundred  feet  perpendicular  to  the  bed  of  the  Colorado. 
This  and  other  hills,  although  not  scientifically  examined,  are  known 
to  contain  beds  of  anthracite  coal. 

On  the  Rio  Grande,  south-west  of  Bexar,  is  a  gfeat  abundance  of 
bitaminous  coal.  The  navigation  of  this  river  is  reported  to  be  free 
for  eight  months  in  the  year,§ 


J  Notes  sur  le  Teias.     Dooumcns  sur  1e  Commeree  eil^rieur.'    Juillel,  18f!2. 
Texas,  ite  Geography,  Natural  History,  Ao,,  by  W.  Kennedy,  1844. 
Eeport,  in  1834,  to  tko  "Rio  Grande  taad  Conlpanj." 


>y  Go  Ogle 


500  UNITED  STATES  OF  AMERICA. 

In  many  parts  of  the  rolling  prairie  region,  coal,  of  fair  quality, 
and  iron  ore  iiave  been  found  ;  and  it  is  supposed  that  feeds  of  these 
valuable  minerals  extend  over  a  great  part  of  the  country.* 

We  have  received  some  recent  information  of  the  character  of  the 
country  bordering  upon  the  Eio  Grande,  as  far  up  as  the  Presidio  de 
Rio  Grande,  from  the  notes  of  Lieutenant  B.  P.  Tilden.f 

On  approaching  Loredo,  within  forty  or  fifty  miles,  by  the  course 
of  the  river,  and  extending  north  of  Jhat  town,  a  coal  formation  is 
traversed  during  that  distance.  Beds  of  coal  are  frequently  to  be 
seen,  as  are  deposits  of  nitre  and  sulphur,  and  also  thick  beds  of  good 
fire-clay,  at  the  bases  of  the  bluffs.  These  strata,  and  the  accom- 
panying sandstone  rocks,  are  supposed  to  be  a  prolongation  of  similar 
strata  at  Gruerrara,  on  the  Rio  Salado,  to  the  south-west ;  as  they 
agree  in  their  range  and  dip.  The  writer,  who  apparently  is  not 
very  familiar  with  geological  phenomena,  does  not  furnish  any  fur- 
ther details. 


TERMTOKT    OF   MEW   MEXICO. 

AREA    219,477    SQUARE   MILES.J 

Coal  is  said  to  occpr  in  the  Sierra  Verde.  Perhaps  it  is  a  continu- 
ation of  the  great  zone  of  lignite  which  stretches  parallel  with  the 
Rocky  Mountains,  even  to  the  border^  of  the  Arctic  Ocean,  and  the 
most  northern  limits  of  the  American  Continent.  Or  it  may  he  a 
continuation  of  the  carboniferous  formation  which  has  been  noticed 
by  Ool.  Long  and  others  towards  the  head  of  the  principal  rivers 
bordering  the  plains, 

Don  Manuel  Alvarez,  in  a  letter  dated  May  4th,  1847,  at  Santa 
F^,  and  published  in  a  St.  Louis  newspaper,  whilst  describing  the 
minerals  of  New  Mexico,  says, — "  Coal  is  found  in  abundance  and  of 
good  quality,  between  the  Placers,  in  the  Ratons  mountains,  and  in 
many  other  places." 

Since  then,  we  have  received  the  narrative  of  the  military  explora- 
ration,  from  the  Pacific  to  the  Missouri,  by  Lieut.  Col.  Emory.  He 
describes  the  occurrence  of  coal,  between  Bent's  Fort  on  the  Arlsansas 
river,  and  Santa  JFe,  to  the  north  and  south  of  the  Baton  Pass.  That 
seen  to  the  northward,  at  Capt.  Summer's  camp,  is  described  as  an 
immense  field,  the  seam  which  cropped  out  being  thirty  feet  thick. 

»  MeCuHooli,  art.  Texas,-  and  Iken's  Texas. 

t  Notes  on  the  Upper  Eio  Grande,  by  Lieutenant  B.  P.  TUdec;  Philadelphia,  1847. 

J  United  Btfttea  Qazettser,  pnbllalied  by  Lippincott,  Gcambo  &  Co. 
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That  noticed  by  Col.  Emory  was  on  tho  banks,  and  near  the  liead 
■waters  of  the  Canadian  river,  at  about  north  lat.  36°  50',  on  the  7tli 
August,  1847.  At  present  we  have  no  knowledge  whether  this  be 
true  coal  or  only  brown  coal,  but  are  inclined  to  think  it  must  be  the 
true  coal  formation.  If  ao,  it  is  an  extremely  interesting  g--!--— i 
fact. 
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AREA,  EXCLUSIVE  OF  TEXAS,  1,650,000  SQUAEE  MILES.* 

(Jurrenc^.^ 

1  onza  (ounce)  of  gold  =;16  pesos  {or  dollars),  but  as  gold  is 
usually  more  in  demand,  the  value  varies  to  17  or  18  dollars.     Half, 
quarter,  eighth,  and  sixteenth  oance  pieces  are  coined. 
■    1  silver  peso  ^^  1  dollar. 

J  peso ;  I  peso,  or  peseta. 

1  real  =  ^  of  a  peso,  (12|  cent  piece  United  States  carrency.) 

I  real,  or  1  Medio  (6|  cent  piece  United  States  currency.) 

I  real,  or  1  quartillo,  a  copper  coin. 

^  real,  or  1  flaco,  "        " 

Weights. 
1  monton,  about  Mexico  =  32  quintales,  but  about  Zacatecas, 
Eresnilio,  &c.,  it  is  only  20  quintales. 
1  oarga  =  3  quintalea. 
1  quintal  ^z  4  arrobas. 
1  arroba  ^^  25  libras,  (pounds.) 
1  libra  =  2  marc03. 
1  mareo  ^=  8  onzas,  (ounces.) 
1  onza  =  8  ochavos,  (eighths.) 

Measures  of  Length, 

1  legua  of  26.63  to  a  degree  :=  5000  varas. 
]  vara  =  375.9  Paris  lines. 

=  2.784  English  feet  =  135.130  of  a  Paris  line. 
The  vara  is  divided  into  4  cuartas  and  48  dedos  (inches.) 

Official  estimate  of  the  population  in  1842,  7,015,509  persons ;  of 
which  only  one  million  are  whites. 

We  have  met  with  no  detailed  geological  description  of  coal  on 
the  Mexican  Isthmus,  nor  on  the  main  land ;  yet  there  is  abundant 
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ret^On  to  believe  that  brown  coal,  at  least,  prevails  on  the  east  flank 
of  the  central  mountain  range,  as  well  aa  true  coal  near  the  eastern 
frontier. 

M.  Hnmboldt  afiirma  that  coal,  and  also  fossil  wood  or  lignite,  are 
frequently  found  in  different  parts  of  New  Spain.* 

We  know  that  a  bituminous  coal  region  crosses  the  Eio  Grande, 
above  Dolores,  into  Mexico,  after  traversing  the  greater  part  of 
Texas,  and  pursuing  the  same  general  range,  of  south-west  and 
north-east,  as  the  central  coal-fields  of  the  United  Stated. 

Brown  coal  traverses  entirely  the  whole  breadth  of  the  Isthmus  of 
Panama  in  a  north  and  south  direction,  in  8°  to  10°  north  latitude. 

On  the  30th  April;  1842,  and  5th  October,  1843,  decrees  of  the 
President  of  the  Mexican  Republic  were  issued  fixing  the  tariff  of 
maritime  and  frontier  customs.  These  decrees  fix  the  value  in  the 
currency  of  the  Republic,  of  foreign  money,  as  follows  tf 


Freneli  Coirane;. 


Ttill  Pound  Sterling,  (20  sliil.  of  12  penoe  enah,] 
1  Frano,  [20  soae  or  10(1  ifeiitimes,)     . 
1  Mnrcbftooo,  (IBehjl.of  12pfenningae 
1  KM]  A6  veilloD,  (34  maro^dia,) 


Bituminous  Coal  on  Salado  River. — An  extensive  bed  of  excellent 
coal  exists  at  Gruerrera  or  Keveilla,  a  Mexican  town  of  4,000  inhabi- 
tants, situated  on  the  left  bank  of  the  Salado  river,  one  hundred  and 
twenty-five  miles  above  Camargo.  It  is  now  (1848)  worked  by  an 
American  company,  and  promises  to  be  of  vast  importance,  as  it 
removes  the  principal  obstacle  to  steamboat  navigation,  the  want  of 
fuel  on  the  Rio  Grande,  into  which  the  Salado  empties  its  waters,  at 
the  distance  of  twelve  miles  from  Giierrera,  and  eight  miles  by  land. 
Both  these  rivers  are  navigable  for  steamboats  drawing  six  feet  of 
water.  The  existence  of  this  bed  of  coal  was  made  known  to  Lieut. 
Tilden,  in  a  recent  expedition  to  Loredb,  and  a  few  tons  were  placed 
on  board  the  steamboat.  It  is  described  as  "a  haxd  bituminous. coal 
of  first  rate  quality,"  imbedded  in  sandstone.  Silver  andj  other 
minerals  occur  in  the  vicinity. 

A  coal  formation  fifty  miles  in  breadth,  probably  a  continuation  or 
contemporary  of  that  of  the  Rio  Sa)ado,  crosses  the  Eio  Grande  from 
Texas,  into  Mexico  at  Loredo. 


at  all  times  tlis  principal  source  of  8ttrao«on  in  Masioo.     At 

the  period  of  M.  Humboldt 

8  reaidenee  here,  there  were  three  thoufiand  (3,000)  mines  In 

wenty-one  millienB  of  dollars  ($21,000,1100)  in  silTer,  and  two 

miUioDB  (2,000,000)  in  gold. 
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A  very  short  distance  above  Loredo,  on  the  Mexican  shoref  and 
within  two  hundred  yards  of  the  E.io  Grande,  a  remarkably  fine 
coal  vein,  eight  feet  thick,  occurs.  It  is  affirmed  to  be  good  in 
quality,  and  free  from  sulphur ;  burning  readily,  and  applicable  to 
amiths'  uses. 

In  a  country  where  fuel  is  so  very  costly,  these  coal  mines  must 
eventually  be  invaluable.  All  these  mines  will,  probably,  be  worked 
by  American  industry. 

Lieut.  TiTden  states  that  at  twenty-five  miles  below  Loredo,  in  a 
reddish  bluff  one  hundred  feet  high,  are  numerous  "  petrifactions  of 
roots;"  from  whence  we  might  infer  that  it  was  a  lignite  deposit, 
except  for  the  circumstance  of  their  being  within  the  limits  of  the 
coal  fonnation,  above  described. 

He  speaks,  also,  of  a  great  abundance  of  a  substance  commonly 
called  red  chalk  or  keel,  in  the  vicinity  of  the  eight-feet  coal  vein, 
opposite  Loredo. 

Whatever  the  geological  age  of  the  coal  deposits  to  the  southward, 
it  seems  at  least  now  fully  settled  that  good  bituminous  coal  prevails 
as  low  as  27°  north  latitude. 

The  existence  of  coal  in  the  mining  provinces  of  Mexico  was  for 
some  time  very  doubtful.  Mr.  Bullock,  however,  brought  specimena 
from  the  vicinity  of  Eeal  del  Monte,  of  coal  analagous  to  jet.  It 
was  analysed  by  Dr.  Trail.  Mean  specific  gravity=;  1.224^:  forms 
a  coke  of  about  50  per  cent. ;  the  volatile  portion  affords  a  very  pure 
coal  gas.  It  becomes  considerably  electric  by  friction,  in  which  cir- 
cumstance it  is  analogous  to  jet,  and  differs  from  cannel  coal,  which 
scarcely  shows  any  symptoms  of  electricity  by  friction.* 

Province  of  Oajuca  or  Oaxaoa. — Peninsula  south  of  the  Gulf  of 
Mexico.  Goal  is  stated  to  be  very  abundant  in  this  province,  which 
is  celebrated  for  its  mineral  wealth.  We  are  not  informed  as  to  the 
geological  age  of  this  coal.  It  has  often  been  proposed  to  form  a 
ship  canal  or  railroad  across  the  Isthmus  of  Tehuantepec,  by  which 
means  the  minerals  of  the  country  will  be  rendered  accessible.  The 
unsettled  condition  of  Mexican  affairs  will  prevent,  for  some  time 
perhaps,  the  accomplishment  of  so  important  an  undertaking. 

Province  of  San  Luis  Potosi. — In  the  intermediate  neighbourhood 
of  Tampico,  abundance  of  coal  was  announced,  in  1847. 

Province  of  Vera  Oruz. — District  of  Acayuceam. — Here  are  seve- 
ral coal  beds,  it  is  reported,  but  none  of  them  have  been  worked. 
They  are,  no  doubt,  continuations  of  those  in  the  adjoining  province 
of  Oajuca.f 

In  the  villages  of  Sayultepec  and  Moloacan,  are  fountains  of  petro- 


-In  the  interior  of  Mexico,  according  to 
a  late  traveller,  "  are  Lakes  of  fresh  water,  where  the  Chapapote  is 
found,  bubbling  up  to  the  surface.     When  washed  upon  the  borders. 


>y  Go  Ogle 


it  ia  gathered  and  used  as  a  varnish  for  the  bottoms  of  canoea.  It 
has  »  pungent  smell,  like  that  of  liquid  asphaltum,  and  poasesaes,  I 
think,  some  of  its  qualities,* 

**  Hunf  3  Merohant's  Magaime,  August,  1B45,  p.  184. 
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Area  and  Population  of  ike  British  Aincrican  Promnces,  and  Territories  on  the 

l^o-nh  American  Coniineat,  in  1846. 

Provincaa. 

-= 

,...,..,„. 

11. 

fill 

«— .. 

lower  Cnnoaa, 

194,815 

693,649 

None  ascertained. 

Upper  Cnnndft, 

147,000 

606,055 

New  Branswiok,      . 

27,700 

130,600 

8,000 
r           2,500 

Dr.  Geener's  report. 
Nova  Sootin. 

Nova   Scotia   and    Cape  j 
Breton,                            ] 

17,500 

199,870 

)              260 
)              104 
{.             180 
Not  defined. 

L  0.  Breton,  Sydney  diatr. 

I.  of  Boalarderio,  Cape  B. 

II.  8.  coal-field, 

in.vr.   "      . 

Chiefly  a  ooal  formation  at 

Pnnen  Bdward'e  Island,  . 

2,134 

84,6S6 

5,000 

least. 

Newfoundland, 

36,913- 

81,617 

Not  defined. 

Magdelene  Islanda,  coal. 

.426,062 

1,645,767 

Say  18,000 

ae  the  mininum. 

Bntiah  Territory,  up  to 

70°   S.   latitc.de     and 
140°  W.  longitude,  de- 

2,574,938 

Unknown. 

duutinglakeaandbajB,. 

3,000,000 

British  Honduras,     . 

62,740 

3,958 

Total  BritiBlipoBs»33ion8,| 

3,062,740 

in  North  Ameiica.         J 

1852.  Upper  Canada,* 

"  Lower  Canada, 

1851.  New  Brunswick, 

"  Nova  Scotia, 

1848.  Prince  Edward's  Island, 

1851.  NewfoundlaDd, 

"  Hudson's  Bay  Territory, 

','  Labrador, 


953,239 

147,832 

890,261 

201,989 

193,800 

27,700 

276,117 

18,746 

62,678 

2,134 

101,600 

67,000 

"  180,000 

2,500,000 

6,000 

170,000 

:e  of  the  Chief  Superintendent  of  Educatioi 
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Money. — Canada  Currency. 

1  Englialt  shilling  =  Is.  Id.,  Halifax  currency. 
1  aMUing  currency  =  10  pence,  English. 
20  shillinga  ^  one  pound  =  16s.  8^. 
£1  sterling  ^  8  per  cent,  premium. 

The  American  and  Spanish  dollar  is  5  shillings,  Canada  currency. 
1  Pistareon  =  1  shilling,  Halifax  currency. 
1  French  five  franc  piece  =  4s.  ^d.,  Halifax  currency. 
To  change  Halifax  currency  [4  dollars^=  £1  currency]  into  British 
sterling,  deduct  one-tenth. 

To  change  British  sterling  into  Halifax  currency,  add  one-ninth. 


IMPORTATION. 

By  act  of  the  Colonial  Legislature,  dated  July  5th,  1843,  all  ooala 
are  allowed  to  enter  the  British  American  Colonies,  free  of  duty. 

Importation  of  Goal  and  Culm  from  Great  Britain  into  British 
North  America,  from  the  Parliamentary  Re-turns. 

Years.  Tons.  YeaFS.  Tona. 

1831,  31,134  1840,  52,175 

1832,  47,506  1841,  55,177 

1836,  "  44,802  1844,  58,928 

1837,  49,754  1846,  79,359. 


INLAND  GOAL  TRADE. — IMPORTATIOBS  FROM  THE   UNITED   STATBB, 

I'romOhio. — Bituminous  Coal  Imported  from  Cleveland. 

Tears.  Tons.  Years.  Ton«. 

1837,  6,605  1842,  2,020 

1838,  2,639  1844,  1,240 
1841,            1,559 

Of  the  coal  exported  into  Canada  from  the  Port  of  Erie  we  possess 
no  details. 

American  coal  received  at  Toronto  in  1846,  1143  tons.  Importa- 
tion of  American  coal  is  diminishing  annually. 

There  is  very  little  reciprocity  in  the  trade  between  Ohio  and 
Canada,  as  may  be  seen  by  the  following  official  statement  for  the 
year  1844 ; — * 

*  Report  ottbe  Senrebay  of  the  Ire^ury  of  the  Uniled  States,  Janaaiy,  1816. 
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Value. 


Exports  from  the  port  of  Cleveland  to 

Canada,      -       •     -  -  -  $618,837         210         21,544 

Imports  from  Canada  to  Cleveland,    -      10,738        101        12,534 

"Value  of  imports  of  coal  from  tlie  United  States  in  1851,  $38,672 
value.* 

We  possess  no  recent  Britiali  returns  of  the  amount  of  American 
bituminous  coal  ■which  passed  through  the  Weiland  canal;  but  it  is 
understood  that  three-fourths  of  the  property  which  now  passes  this 
canal,  ia  conveyed  in  American  vessels  on  American  account.f 


Tonnage,  of  all  descriptions,  on  ike  Weiland  Oandl-X 


^618,037  1863  700 

^18,583  1895  972 

Eoata  of  sJl  kinds. 

4,761 
4,916 


Rates  of  toll  in  1845,  on  American  coal  on  the  Weiland  canal,  for 
passing  through  the  whole  line,  2s.  6(7,  per  ton.  Between  St.  Cathe- 
rine's and  Port  Dalhousie,  4ii.  per  ton.  Sea  coal  free  of  toll- 
Through  the  Weiland  canal  the  navigation  of  the  lakes  is  unin- 
terrupted for  the  distance  of  844  miles,  from  east  to  west,  and  the 
extreme  distance  from  south  to  north  is  347  miles. 

The  British  trade  on  the  'apper  lakes,  in  1845,  wa^  only  about  one- 
tenth  the  value  of  the  American  lake  trade,  as  appears  from  the  fol- 
lowing statement:^ 

American  trade,  valued  at  $1,517,132,  employing  550  sailing  ves- 
sels, and  49  steamers. 

British  trade  on  upper  lakes,  $150,000. 

1853.  The  tolls  received  by  State  of  New  York  from  Canadian 
produce  and  property  passing  through  her  canals,  is  estimated  at 
over  $300,000  annually. 

By  a  report,  furnished  in  1847,  of  the  Secretary  of  the  Treasury 
of  the  United  States,  it  appears  that  in  1846  there  were  30,000  tons 
of  British  shipping  employed  in  transporting  American  goods  on  the 

•  State  Engineer'B  Report  Canals  Hew  Yori,  1852. 
f  Report  of  Lieut.  CoL  Kearney,  U.  S.  T.  E. 
±  State  Engineer's  Report  of  the  Canals,  Kew  York. 
I  Hunt's  Metohanta'  Magaaine,  1842. 


1834, 

37,917 

1837, 

80,697 

1838, 

96,397 

1840, 

202,282 

1841, 

247,911 

1848, 

372,864 

1860, 

399,600 

1851, 

691,667 

1863, 

1,060,000 
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lakea  generally.  The  bona  fide  value  of  tbe  American  Lake  trade,  in 
the  same  year,  is  returned  at  $61,914,910.' 

Colonel  Abert,  of  the  United  States  Topographical  Engineers, 
reported  in  1847,  that  the  existing  tonnage  on  the  upper  lakes,  in  a 
military  point  of  view,  is  sufficient  for  100,000  men.  The  British 
tonnage  is  smaU  on  the  upper  lakes,  only  4,500  tons ;  propellers 
2,500  tons. 

On  Lake  Ontario  the  British  have  the  advantage  in  the  numhor  of 
steamers,  description  of  vessels,  and  number  of  mariners. 

Lak,e  Ghamplain  is  exclusively  American. 


American  tonnage,  1846, 
British  tonnage, 


106,8i 


16,575 


TBSeBLS  DtWiHD  TO  OAHJBi  PORTS. 

„..„.„„„„„....„.„.,.. 

Ameriimn. 

British. 

Amatioan. 

Britisii. 

SCeam. 

SaU. 

Steam. 

Sail. 

Steam. 

Sail. 

Steam. 

Sail. 

1,224,623 

139,867 

Toa,. 
845,689 

302,«39 

Tom. 
763,318, 

153,670 

564,(189 

206,361 

'  Inward  and  outward  to  and  from  Canada  ports : 


1,977,841 
1,409,678 


Steam,  American, 
"        British, 


Sail,  American, 
"     British, 


293,537 
408,400 


701,937 
4,089,456 


Total  inward  and  outward  tonnage, 

Trade  between  United  States  and  Canada,  in  1851. 
Value  of  imports  into  Canada  from  United  States,     $8,936,256 
exports  from  Canada  to  United  States,  4,939,280 

Total  imports  and  exports,*  -  -  |13,875,536 
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The  total  value  of  the  exports  during  the  year  1852, 

from  Canada  to  Great  Britain,  amounted  to  about  £1,689,244 
To  the  North  American  Colonies,  -  203,036 

British  West  Indies,  -  -  -  3,460 

United  States,  ...  -  1,571,130 

Other  foreign  countries,       ...  .  48,123 

Total, 


Value  of  imports  during  same  period,  was 

North  American  Colonies, 

British  West  Indies, 

United  States,         .  .  .  . 

Other  foreign  countries, 

Total,       £5,071,623 

The  gross  amount  of  duties  collected  in  1852,  was  £739,263. 

The  above  statement  is  taken  from  a  volume  entitled  "  Tables  of 
the  Trade  and  Navigation  of  the  Province  of  Canada,  for  the  year 
1852,"  published  hy  Government.* 


ie3,a4,993 

,62,667,788 

120,238 

1,278 

2,119,424 

152,899 

Eterpotiations  of  Coal  to  the  Waited  States  jrom  (ie  British  Colonies  of  North 


Amerioa 

Q  Tariff. 

Years. 

Tona. 

Value. 

Per  hoapod  bashol. 

Per  Ton. 

Dollars. 

1B02 

233 

Duty,  5  cents,  from  Tlh  1 

1  40 

388 

978} 

,  June,  1794.            ) 

183S 

41,9M 

183* 
1836 

7l|908 

9  oentB,  from    Maj  2,1 
1824,  per  bushel.        f 

1.. 

1840 

85,951 

1B4S 
1S44 

64,186 

From  August  30tli,  1842,1 
per  ton.                 i 

1  75    ■ 

ISiSJ 

1848 

95,330 

195,462 

From  Dec  1st,  1846. 

fSOperoent. 

1  ad  valorem  duty. 

In  1849,  there  were  exported  to  the  United  i 
drons  of  coal  from  Nova  Scotia,  value,  £29,528. 


>y  Go  Ogle 


CANADA.  511 

There  are  no  duties,  either  of  exportation  or  importation  of  coals, 
from  or  to  British  America.  A  drawback  ia  allowed  by  the  United 
States  on  foreign  coal  re-exported,  as  in  the  instance  of  the  depots 
of  Pietou  coal  for  the  use  of  the  British  steamers.  The  law  passed 
in  January,  1840, 

Importation  of  Iron  from   G-reat  Britain  to  the  British  North 
Ameriean  Colonies. 

Year.  Bar.  Pig. 

1844,  11,029  tons.  2991  tons. 

November  5tli,  1858.  Importation  of  iron  and  ateel, 
■wrought'and  nnwronght,  from  United  Kingdom  to 
British  North  America,  value,  -  -  -    ^4T9,220 

Do.  of  Hardware  and  cutlery,  ...     -138,630 

Do.  of  Machinery,      -  -  -  -  -  6,150 


Total,       ^624,000 


PROVINCES   OF-CANADA. 

The  area  of  East  and  West  Canada  is  341,815  square  miles. 
Population  in  1846,  1,199,704.  Canada  West  in  1849,  791,000  per- 
sons.    Population  of  the  two  Provinces  in  1852,  1,842,265. 

The  result  of  the  geological  survey  of  Canada,  as  reported  on  by 
Mr.  Logan,*  sets  at  rest  the  question,  as  to  the  existence  of  workable 
heds  of  coal  within  these  provinces.  None  such  have  he'cn  traced; 
although  there  is,  at  Gasp^,  a  set  of  rocks  overlying  a  series  which 
corresponds  with  the  old  red  sandstone,  and  the  Chemung  and  Port- 
age groups  of  'New  York,  which  rocks  undoubtedly  belong  to  the 
carboniferous  series,  though  the  part  resting  in  Canada  appears  to  be 
too  low  down  to  be  associated  with  the  profitable  seams  of  coal. 

.  Mr.  Logan,  in  tracing  the  conglomerates  and  sandstones  of  this 
series  round  the  Chaleur  Bay,  in  Canada  East,  to  Bathurst,  in  New 
Brunswick,  has  determined  their  relation  to  the  nearest  coal  seams  of 
the  latter  province  with  a  considerable  degree  of  certainty.  The 
general  dip  of  the  Canadian  part  of  the  carboniferous  deposit  accords 
with  thi?  relation.  Its  slope  towards  the  Chaleur  Bay  would  carry 
it  beneath  the  coal-bearing  strata  observable  on  the  south,  or  New 
Eranswick  side;  while  no  rock  of  a  similar  quality  is  there  seen  to 
overlie  the  coal  n 


*  The  progreES  of  the  geologicul  aunre;  U  muked  by  a  preliminary  repoTf,  dOited  Decem- 
ber 6th,  1842,  by  Mr.  W.  B.  Lugftn.  A  report  by  the  Bsme  geologist,  datad  April  38th,  1841. 
A'  report  from  Mr.  A.  Murray,  asHaUiDt  geohigiBt,  March  litK,  1844.  Eeport  from  Mr. 
Logan,  May  Isl,  1345 ;  and  from  Mr.  Manay,  April  20th,  1346. 
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The  reporter  concludes  with  the  ohservation  that  the  conglomerate 
rooks  with  which  fossilized  coal  plants  (rarely  sufBciently  abundant 
to  constitute  even  a  very  thin  coal  seam)  are  associated,  within  the 
limits  of  his  survey,  appear  to  be  the  very  base  of  the  coal  series,  in 
so  far  aa  Gaape  ia  concerned,  and  their  distribution  in  Canada  is  just 
sufficient  to  show  that  a  very  narrow  margin,  on  the  north  shore  of 
the  Bay  Chaleur,  may  be  considered  the  limit,  in  that  direction,  of 
the  great  eastern  coal-field  of  North  America.* 

Blach  bituminous  shales  in  the  0-aspS  District. — In  the  lowest  of 
these  were  observed  nodules  occasionally  resembling  septariaB,  in 
which  the  divisions  or  veins  hold  a  mineral  undistinguishable,  in  its 
general  appearance  and  combustible  nature,  from  good  sea  coal. 

The  whole  group  was  determined  by  Mr.  Logan  to  be  about  1140 
feet  thick,  and  is  apparently  the  equivalent  of  a  part  of  the  Hudson 
river  group  of  the  New  York  geologists.  Its  position  is,  therefore, 
a  very  considerable  distance  below  that  of  the  true  workable  coal- 
bearing  measures,  and  we  are  not  warranted  in  expecting  coal  seams 
to  exist  in  it. 

Here,  and  in  the  vicinity  of  Quebec,  aa  in  New  York,  erroneous 
expectations  have  been  formed,  and  conseciuent  disappointments  have 
ensued,  that  these  black  bituminous  shales  indicate  the  proximity  of 
workable  coal. 

Some  of  them  hold  a  sufficient  quantity  of  bitumen  to  yield  a  bright 
flame  when  subjected  to  a  strong  heat. 

Carbonaceous  shale  and  coal  plants  in  the  CfaspS  sandstones. — 
This  group,  which  Mr.  Logan's  detailed  section  shows  to  be  7,036 
feet  thick,  appears  to  comprise  what  in  the  New  York  succession  is 
termed  the  Ohemnng  and  Ithaca  groups,  with  perhaps  a  portion  of 
the  old  red  sandstone  or  Devonian  series.  Towards  the  lower  part 
are  beds  containing  abundance  of  fucoid-Iike  plants;  while  near  the 
base  is  a  small  seam  of  coal  and  carbonaceous  shale,  together  mea- 
suring three  inches,  which  appears  to  hold  a  regular  course,  having 
a  bed  of  clay  beneath  it.  The  middle  portion  of  the  group  contains 
seams  of  argillaceous  shale  and  sandstone,  in  which  are  balls  or  no- 
dules of  argillaceous  ironstone. 

LOWER  CANADA. 

Petroleum  Springs. — According  to  the  report  of  the  Provincial 
Geologist,  there  are  two  petroleum  springs  in  the  neighbourhood  of 
G-asp6  Bay. 

The  first  is  situated  on  the  south  side  of  the  St.  John"^  river,  about 
a  mile  and  a  half  above  Douglaatowu.  The  bituminous  liquid  oozes 
from  the  mud  and  shingle  of  the  beach,  at  intervals,  for  about  three- 
quarters  of  a  mile. 

The  position  of  the  other  petroleum  spring  is  on  a  small  fork  of 
the  Silver  brook,  a  tributary  of  the  south-west  arm.  The  liquid  col- 
lects on  the  surface  of  the  water,  in  the  form  of  a  thick  dark  green 

*  Geologieal  Report  of  Prograsa,  Montreal,  May  lat,  1B4S. 
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scum,  which  can  be  taken  up  with  a,  spoon.     The  odour  could  he  dia- 
tinguiahed  for  one  hundred  yards  around. 

Bituminous  Trap  Dyhe,  G-asp4  Bay. — In  some  parts  of  the  Dyke, 
the  petroleum  druces  are  bo  numerous,  that  there  is  scarcely  a  frag- 
ment the  size  of  the  hand  that  does  not  eontain  several  of  them,  and 
the  tar-like  smell  of  the  mineral  is  perceived  in  walking  hy  the  Dyke, 
at  the  distance  of  fifty  yards.  In  some  of  the  cavities  the  liquid  is 
hardened  into  a  resinous  pitch-like  condition.* 

UPPER   CANADA.~WESTBltN  DISTRICT. 

Naphtha  and  Petroleum  in  the  corniferous  limestone — cliff  lime- 
stone of  Ohio.  This  rock,  which  is  the  highest  in  the  geological 
series  described  by  Mr.  Logan  as  existing  in  West  Canada,  and  a 
member  of  the  Onondaga  limestone  group,  contains,  in  the  township 
of  Cayuga,  north  of  Lake  Erie,  much  bitumen.  When  struck  with 
the  hammer,  thia  rock  gives  out  a  peculiar  odour,  denoting  the  pre- 
sence of  naphtha.  This  aubstance  ia  frequently  seen  occupying  small 
cells,  from  which  a  suflicient  quantity  can  he  collected  to  determine 
its  character.  Near  London,  the  naphtha  or  petroleum  is  found 
floating  on  the  surface  of  the  etangs,  or  stagnant  waters  of  the 
Thames,  and  which  is  frequently  collected  by  means  of  a  piece  of 
cloth.f 

Peat. — In  the  vicinity  of  Port  Daniel,  in  the  Gasp6  district,  peat 
is  extensively  spread. 

The  Eastern  Provinces  of  British  America  have  for  some  years 
had  the  benefit  of  examination  by  several  resident  gentlemen,  as  well 
as  travellers,  highly  advanced  in  science.  We  shall  frequently  have 
occasion  to  quote  from  the  reports  of  these  writers,  details  of  a  very 
interesting  character  in  relation  to  the  carboniferous  formations  that 
occupy  so  large  a  portion  of  the  area  of  those  countries. 

*  Report  of  Progress  of  the  Geological  Snrrej  of  Canada,  for  tto  jear  1844,  p.  41. 
t  Rapports  sai:  uno  Eiplocation  Gl^ologiqae  de  la  Frorince  do  Oanada,  Januarv  2Ttb, 
1645,  p.  92. 
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PaOTINCE    OF   NEW   BBTJNSWICK. 

The  area  of  this  proYince  is  27,700  sqaare  miles. 

BititminouB  Coal-field. — The  entire  area  of  coal  meaaures  within 
the  proYiiice,.i3  locally  subdivided  into  several  districts,  of  which  the 
following  are  the  principal  :— 

I.  The  great  northern  coal-field. 

II.  The  Westmoreland,  or  south-eastern, 

III.  The  Sunbury  and  Queen's  county,  or  south-western. 

The  aggregate  area  of  these  was  estimated,  in  1840,  at  five  thou- 
sand square  miles.  Dr.  A.  Gesner,  in  a  commnnication  to  the  Geo- 
logical Society  of  London,  in  1843,  stated  that  the  area  of  the  coal- 
field in  New  Brunswick  had  been  recently  determined,  to  be  seven 
thousand  five  hundred  square  miles ;  or  ten  thousand  square  miles, 
including  Nova  Scotia,  but  exclusive  of  Cape  Breton.*  These  coal 
measures  are  described  as  nsually  lying  in  long  parallel  troughs,  or 
in  oval  basins.  Since  the  first  report  )>f  Dr.  Gesner,  he  has  explored 
the  whole  of  this. vast  region.  The  result  of  this  geological  survey 
isj  that  the  coal  formation  is  found  to  occupy,  in  New  Brunswick,  no 
less  than  eight  thousand  square  miles.  ,  Here  the  most  productive 
coal  beds  prevail  in  the  interior,  while  those  of  Nova  Scotia  occur  on 
the  shores  of  her  bays  and  rivers,  where'  they  offer  every  advantage 
for  mining  operations.  The  coal-fields  of  the  two  provinces  are 
united  at  the  boundary  line,  and  belong  to  one  carboniferous  period.t 
Thft  developmeiita  of  almost  every  season  illustrate  more  clearly  the 
magnitude  of  these  coal  areas,  which  extend  from  Newfoundland,  by 
Cape  Breton,  Prince  Edward's  Island,  and  Nova  Scotia,  and  across 
a  large  portion  of  New  Brunswick,  into  the  State  of  Maine. 

Sir  I.  B.  Alexander  officially  reported,  January  5th,  1846,  that 
the  great  field  of  New  Brunswick  and  Nova  Scotia  covers  a  surface 
of  upwards  of  nine  thousand  sqaare  miles ;  but  Dr.  Gesner,  the 
provincial  geologist,  much  exceeds  that  estimate,  as  we  have  seen 
above. 

I.  The  G-reat  J^orthem  Goal  Field. — Mr.  Henwood,  a  geologist  of 
high  standing,  observes,  that  "  the  beauty  and  extent  of  these  coal 
measures  it  is  impossible  to  describe.  In  fact,  we  pass  over  nothing 
else,  from  Frederickton,  on  the  St.  John's  river,  to  Miramichi,  and 
thence  to  Bathurst,  a  distance  of  at  least  a  hundred  and  fifty  miles. 
They  consist  of  various  beds  of  sandstone,  shale,  and  conglomerate, 
with  numerous  thin  seams'  of  coal,  few  of  which  are  more  than  a  foot 
or  two  in  thickness.     The  whole  of  this  district  is  particularly  rich 

*  Proceedings  Geo!.  Sdoiety,  Vol.  IV.,  p.  182;  reprinted  ia  Jonraal  Frabklin  Institute  of 
Philadelphia,  Juaa,  18*4. 
j-  Mineral  Wealth  of  Nova  -Scotia, — Gesner.    Also  Mining  Journal,  Julj  I9th,  1845. 
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in  fossil  flora."*  The  coal  measures,  whose  lowest  memters  are- the 
conglomerate  beds,  are  perfectly  horizontal  in  the  banks  of  the  Nepi- 
aiguit,  near  Bathurst,  and  these  repose  upon  granite. 

An  interesting  geological  phenomenon  has  been  observed  hero.  In 
one  of  the  thick  beds  of  blue  shale  overlying  the  granite,  and  contain- 
ing ferns  and  other  fossil  plants,  occur  lignites  which  are  impregnated 
in  their  laminse,  as  well  as  in  their  cross  fracture,'  by  rieh,  vitreous, 
copper  ore,  and  coated  with  green  carhornate  of  copper.  Other  lig- 
nites, also  containing  vitreous  copper  ore,  occur  in  Nova  Scotia,  in 
the  neighbourhood  of  Pictou,  in  considerable  quantities,  under  pre- 
cisely similar  circumstances,  within  the  coal  fprmation.f 

Something  like  this  is  of  not  uncommon  occurrence  in  the  United 
States,  in  the  cupreous  lignites  of  the  red  and  blue  shales  at  the  base 
of  the  old  red  sandstone,  or  Devonian  system.  We  have  observed 
them  at  numerous  points  in  Pennsylvania. 

These  lignites  occur  as  casts  of  reeds,  canes  or  flags ;  generally 
obscure,  and  the  impressions  of  leaves  seem  in  some  degree  to  resem- 
ble those  of  the  coal  series  above.  The  copper  is  in  form  of  rich 
gray  sulphuret,  the  surfaces  of  the  lignites  being  coated  with  green 
carbonates.  In  more  than  one  or  two  instances  a  good  deal  of 
expense  has  been  incurred  in  exploring  this  ore,  but  we  have  never 
seen  it  in  sufficient  cjuantity  to  repay  the  cost.  Copper  seems  inva- 
riably to  accompany  this  bed  of  lignite ;  at'  least  it  is  seldom  unac- 
companied by  lignites.  The  latter  are  sometimes  bitumenized.  Pro- 
fessor Del  Rrio  has  mentioned  a  similar  occurrence.  Mr.  Murchison 
also  states  that  in  the  great  copper  district,  which  flanks  the  west 
side  of  the  Oural  mountains,  the  copper  is  wholly  in  the  form  of 


Near  the  Victoria  coal  mines,  which  are  situated  on  the  left  bank 
of  the  Nepjsiguit,  previously" spoken  of,  the  vegetable- remains  occur, 
partly  converted  into  coal,  and  partly  replaced  by  gray  sulphuret  of 
copper.  The  same  state  of  things  occurs  in  the  rocks  at  the  Joggins, 
on  the  Bay  of  Fundy,  within  the  Nova  Scotia  coal  basin.  Mr.  Lo- 
gan states  that  on  the  Nepisiguit  an  attempt  was  made  by  the  Glou- 
cester mining  company,  to  work  the  deposit  aa  a  copper  mine ;  but 
the  irregular  distribution  of  the  organic  remains  rendered  their  ope- 
rations uncertain,  and  induced  the  abandonment  of  them.  The  bed 
averages  about  two  feet  thick,  but  in  one  direction  it  appears  to  thin 
ofl",  from  four  feet  to  nothing. J 

Goal  is  mentioned  by  Captain  Bayfield,  as  occurring  at  Perc6,  near 
the  entrance  of  Chaleur  Bay.§ 

In  Mr.  Logan's  very  detailed  section  of  the  coal  measures  which 
are  displayed  in  the  clifls  of  the  New  Brunswick  coast,  on  the  south 
side  of  the  Bay  of  Chaleur,  it  is  noted  that  on  many  of  the  coal 
plants,  a  very  minute  convoluted  shell  is  seen,  and  in  the  shale  is 

loftiaRojaiaeologiealSooietjofCorDwall,  II 
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a  small  bivale.     Stigmaria  jkoides  occurs  in  abundance  and  of  large 
size. 

II. —  Westmoreland  or  ■South-eastern  Goal-field. — Dr.  Gesmer'a 
seconil  report,  in  1840,  shows  that  this  coal  area  is  seventy  miles  in 
its  longest  diameter,  and  that  it  averages  seventeen  miles  in  breadth. 
"  It  is  by  no.meana  certain  that  coal  is  contained  in  every  part  of 
tlie  area;  hut  as  the  outcropping  of  the  bituminous  strata  has  been 
discovered  in  a  number  of  situations,  it  is  evident  that  it  embraces 
vast  quantities  of  coal,  and  ie  of  the  highest  importance  to  the  pro- 

The  Westmoreland  coal  mei^ures,  we  are  told,  rest  directly  upon 
granite. 

III. — South-western  Ooal-field  of  Sunbury  and' Queen' s  Counties. — 
By  Dr.  Gesner's  first  report  of  his  geological  survey,  we  learn  that 
the  coal  measures  repose  upon  the  mountain  limestone,  and  cross  to 
the  west  of  the  river  St.  John. 

On  the  shores  of  Grand  Late,  in  Queen's  county,  a  company  has 
been  incorporated  more  than  35  years,  with  a  capital  of  ^30,000,  to 
work  the  coal-beds  which  here  lie  horizontally  a  few  feet  above  the 
level  of  the  water, 

An  excellent  cftal  mine  has  been  opened  on  the  banks  of  the 
Salmon  river,  which  coal  is  said  to  be  superiop  to  that  of  the  Grjuid 
Lake. 

The  quantity  exported  is  very  small,  compared  with  the  enormous 
magnitude  of  the  coal  area,  as  may  be  seen  by  the  following  table,* 

In  the  year  1828,  66  chaldrons;  1830,  70  chald.;  1883,  138 
chald. ;  1834,  687  chald. ;  1835,  3,537  chald. ;  1839,  2,143  chaW, 

No  later  returns  have  reached  us. 

A  mine  of  asphaltum  has  been  discovered  by  Dr.  Gessner  at  Fre- 
derick's Brook,  in  the  pariah  of  Hillsborough,  in  the  county  of  Albert, 
and  province  of  New  Brunswick.  The  following  facts  exhibited  at 
the  Ne.^  Brunswick  mine,  are  physical  characteristics  of  a  true 
asphaltum  vein.f 

1.  The  absence  of  lamination  in  the  mass. 

2.  Its  brilliant  conchoidal  fracture  and  occasional  tendency  to 
assume  a  columnar  structure. 

8.  The  character  and  configuration  of  its  surface-markings. 

4.  Its  small  specific  gravity;  not  equalling  nor  exceeding  many  of 
the  resins. 

5.  The  general  prevailing  uniformity  in  the  entire  substance  or 
contents  of  the  vein. 

6.  Its  aspect,  fracture,  divisions,  purity,  and  especially  its  almost 
entire  freedom  from  foreign  and  earthy  matters. 

7.  The  absence  of  all  vegetable  traces  in  connection  with  the  ma- 
terial of  the  vein. 

8.  The  absence  of  all  apparent  organiaation  in  its  composition. 

•  Sttttiatios  of  the  Colonies  of  the  BriUsh  Empire,  p.  244. 

j-  See  Taylor's  depofiitiou  Tiefore  (be  Supreme  Court  at  Halifas,  N.  S.,  rsBpeoting  the  As- 
phaltum mine  at  Hillsborough.    FbiL  18^1. 
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9.  Its  apparent  fused  and  liquid  state  originally,  and  its  subsequent 
consolidation  after  cooling. 

10.  The  practical  restoration  of  its  characteristic  surface-markings, 
and  its  peculiar  conchoidal  fracture,  after  being  once  more  melted  and 
rendered  soluble,  and  again  cooled  and  consolidated. 

11.  Its  not  soiling  the  fingers,  in  the  manner  of  coal. 

12.  Its  being  strongly  electric. 

The  specific  grayitics  of  the  New  Brunswick  and  Cuba  asphaltee, 
determined  chiefly  by  K.  C.  Taylor,~are  aa  follows : 

That  of  the  Oasualidad  mine,  mean  of  three  observa- 
tions, E.  C.  T.     -  -  -  -  -  1.176 
That  of  a  mine  near  Matanzas,  mean  of  obserra- 

tions,  T.      _  -   _         -  -  ,-  -  1.160 

That  of  the  mine  at  Hillsboro',  New  Brunswick,  first 

observation,  T.     -  -  -  -  -  1.095 

Do.  do.  second  observation,  T.  1.096 

Do.  do.  third  observation.  Buck,  1.09T 

In  Grlaacow,  by  Professor  Penny,      .  -  -  1.097 
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PBOVIKCE   OF   NOVA   SCOTIA. 

"  The  General  Mining  Association,"  as  tenants  of  the  Crown  and 
of  his  late  Royal  Highness  the  Duke  of  York,  are  lessees  "  of  all  the 
mines  and  minerals,  of  every  description,  in  the  province  of  Nova 
Scotia  proper,  and  in  the  island  and  county  of  Cape  Breton." 

These  coal  mines  are  leased  for  sixty  years,  from  1827,  at  the  fixed 
rent  of  ^3,000  sterling,  $14,«500  per  annum.  This  fixed  rent  of 
■^£3,000  sterling  or  ^£3,333  currency,  per  annum,  conditions  for  a 
maximum  annual  raising  of  20,000  Newcastle  chaldrons,  and  fixes 
a  royalty  of  two  shillings  currency,  for  every  chaldron  beyond  that 
quantity.* 

By  an  arrangement  made  with  the  association  in  1845,  they  were 
allowed  to  take  out  26,000  Newcastle,  or  52  London  chaldrons,  or 
65,000  tons,  instead  of  the  twenty  thousand  chaldrons,  stipulated 
for  ;  the  fixed  rent  remaining  the  same. 

The  company  is  generally  known  under  the  title  of  "  The  Nova 
Scotia  and  Cape  Breton  Mining  Company." 

The  operations  of  the  company  commenced  in  1827,  and  have 
hitherto  been  confined  to  the  working  of  coal  mines  and  the  discovery 
of  iron  ore.  The  collieries  now  open  and  at  work  are  four  in  num- 
ber, viz. :  the  Pictou  and  Albion  in  Nova  Scotia,  and  the  Sydney  and 
Bridgeport  mines  in  Cape  Breton. 

.  The  capital  of  the  "^General  Mining  Association"  is  ^£400,000 — 
?1,936,000;  and  they  possess  fourteen  thousand  acres  of  land ;  be- 
sides the  right  to  all  minerals  and  mines  within  the  province  of  Nova 
Scotia  and  Cape  Breton. f 

In  reciting  these  details  we,  as  well  as  our  readers,  cannot  omit  to 
remark  the  injutious  magnitude  of  ''uch  gigantic  monopolies  as  the 
one  before  U8.  In  this  case  it  covers  an  extent  of  more  than  twelve 
millions  of  acres,  or  three  times  the  size  of  Wales,  It  is  scarcely 
necessary  to  say  that  its  tendency  is  to  impoverish  the  people ;  to 
destroy  all  energy  in  cultivating  the  abundant  natural  resources 
of  a  fine  country;  to  prevent  all  fair  and  wholesome  competition, 
to  narrow  the  scope  of  active  and  productive  industry,  and  to  dis- 
courage all  individual  and  general  enterprise.  On  the  continuance  of 
such  a  deplorable  system,  the  rival  coal  proprietors  of  the  United 
States,  may  well  found  their  calculations  of  a  remunerative  internal 
trade  in  coal  at  home,  with  even  greater  safety  and  certainty  than 
on  the  influence  of  tariff's  and  the  restrictions  of  international  regu- 
lations. 

In  1834,  another  large  company  was  incorporated,  under  the  name 
of  "The  New  Brunswick  and  Nova  Scotia  Land  Company,"  having 

»  This  eitra  rent  charge  of  two  BhiUingB  per  ohaldro 
American  wrilers  for  o  tariff;  or  as  a  writer  alyled  it,  in 
per  ton,  for  the  support  of  the  local  govern  ma  nt". — U.  S 

f  StatiaUos  of  tho  Ooloniea  of  the  British  Empire,  Mar 
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pnrehased  of  the  Crown  five  hundred  thousand  acres  of  land  lying  in 
the  centre  of  the  province  of  New  Brunswick,  at  the  price  of  28.  6d. 
sterling-:— $0.60  cents  an  acre.  The  company,  are  bj  act  of  Parlia- 
ment, to  have  the  privilege  of  purchasing  lands  in  New  Brunawick, 
Nova  Scotia,  Cape  Breton,  and  Prince  Edward's  Island.  They  are 
thereby  authorized  to  mine  and  work,  copper,  tin,  lead,  iron,  and  all 
other  minerals,  except  gold  and  silver,  and  except  coal  and  culm; 
the  two  latter  being  already  granted  by  lease  to  the  general  mining 
association,*  in  ail  the  above  mentioned  places  except  New  Bruns- 
wick. 

Geology — A  small  Geological  map  of  Nova  Scotia  was  published 
in  1841,  by  Messrs.  Jackson  and  Alger,  In  1842,  Dr.  Gesner's  first 
geological  map  of  Nova  Scotis\  and  Gape  Breton  was  completed,  and 
issued  the  'same  year.  In  1845  another  map  to  illustrate  the  geo- 
logical papers  of  Messrs.  Gesner,  Dawson  and  Brown,  appeared  in 
the  Quarterly  Journal  of  the  Geological  Society  of  London. 

On  comparing  the  first  named  of  this  series  of  illustrations  with 
the  subsequent  ones,  an  unusual  discrepancy  is  apparent  between  them. 
According  to  the  former  the  coal  of  Nova  Scotia  is  restricted  to  a  couple 
of  spots,  embracing  an  area  so  minute,  as  scarcely  to  be  discernible 
upon  the  map.  Estimating  these  coal  areas  by  the  scale  of  the  plan, 
they  only  cover  an  aggregate  area  of  thirty-three  or  thirty-four  square 
miles;  whereas  Dr.  Gesner's  statement  exhibits  an  area  of  carbo- 
niferous formations  of  two  thousand  five  hundred  square  miles ; 
while  Messrs.  Dawson,  Logan  and  Brown  greatly  exceed  even  that 
area.  However,  since  the  provincial  surveys  have  been  completed, 
there  can  be  no  longer  a  doubt  on  this  point,  and  all  original  errors 
arising  from  early  and  defective  investigations  are  now  fully  ad- 
justed. 

Dr.  Gesner,  the  first  in  date  states,  that  from  Pictou  Harbour,  in 
Northumberland  Strait,  a  central  belt  of  coal  measure,  about  six  miles 
broad,  runs  in  a  westerly  direction  across  the  isthmus,  and  passes 
between  the  southern  flank  of  the  Cobequid  mountains  and  the 
southern  coast  of  the  isthmus  along  the  basin  of  mines  ;  and  thence 
further  westward  to  Advopate  Harbour.  The  length  of  this  central 
belt  is  about  one  hundred  miles,  and  the  coal  is  supposed  to  rest  un- 
conformably  on  old  red  sandstone. 

These  carboniferous  beds  lap  round  the  eastern'  extremity  and  pass 
along  the  northern  flank  of  the  before  mentioned  Cobequid  mountain 
range  and  the  Annan  Hills,  whence  they  again  pAss  nearly  due  west 
to  Chignecto  Bay  in  the  Bay  of  Fnndy.  All  the  isthmus  north  of 
the  line  thus  designated,  consists  of  carboniferous  strata,  forming  the 
northern  Cumberland  coal  field.  The  Nova  Scotia  coast  of  Chig- 
necto Bay,  runs  nearly  at  right  angles  to  the  direction  of  the  strata, 
and  presents  an  admirable  section  of  them,  nearly  thirty-five  miles  in 
length.  .  In  mating  a  careful  examination  of  this  thirty-five  miles  of 
coast,  only  one  unimportant  fault  was  observed.  By  measuring  the 
horizontal  distances  between  the  strata,  and  making  allowance  for 
*  Appendix  to  Stutistiia  of  tbe  Colonies  of  Uie  Biitisli  Empire,  No.  UL,  p.  70. 
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their  inclination,  at  a  number  of  places,  Dr.  Gresner  estimated  the 
total  thickness  of  the  coal  measures  along  thia  sectional  line,  at  not 
less  than  three  miles,  [hetween  four  and  five,  Ljell ; — 2|  miles  and 
50  feet,  Logan.]  This  is  a  remarkable  fact ;  unlike,  for  its  magni- 
tude,, any  other  group  of  coal  strata  on  the  North  American  conti- 
nent. 

The  carboniferous  series  is,  thus  far,  exhibited  in  the  cliffs  called 
the  South  Joggins.;  and  Dr.  Gesner  mentions  the  existence  here  of 
nineteen  small  coal  seams,  within  the  horizontal  distance  of  three 
quarters  of  a  mile.  They  occur  in  an  aggregate  thickness  of  3800 
feet  of  strata,  and  vary  in  dimensions  from  sis  inches  to  four  feet, 

Mr.  J,  W.  Dawson,  himself  a  resident  of  the  Pictou  eoal  mines, 
states  that  the  coast  section  on  the  north-eastern  side  of  Nova  Scotia, 
cuts  at  an  acute  angle,  across  two  great  coal  troughs ;  the  one  begin- 
ning at  Pictou  on  the  east  coast,  and  thence  stretching  to  the  west 
along  the  northern  shore  of  the  Basin  of  mines,  [Bay  of  Fundy ;] 
the  other  beginning  at  Antigoniah  [St.  George's  Bay,]  and  thence 
extending  westward  to  the  Shubenacadie  river  ahd  the  southern  shore 
of  the  Basin  of  mines,  [Bay  of  Fundy.]  These  two  troughs  are 
separated  by  a  hilly  range,  composed  of  igneous  rocks,  and  of  dis- 
turbed lower  carboniferous  and  silurian,  or  palfeozoic  strata.* 

We  ascertain,  therefore,  from  the  foregoing  outlines,  that  the  coal 
formation  of  Nova  Scotia  occupies  three  distinct  areas,  viz. :  I.  The 
Northern  or  Cumberland  Region ;  II.  The  Pictou  or  Central  Basin ; 
III.  The  Antigonish  or  Southern  Basin.  Dr.  A.  Gesner  adds  a 
fourth  district,  which  probably  is  an  extension  of  the  third.  He 
states  that  on  the  south  border  of  the  Basin  of  mines  there  is.  an  area 
near  Falmouth  and  Windsor,  of  seventy  square  miles,  in  which, 
though  coal  has  not  yet  been  discovered,  the  ferns,  stigmarise,  and 
other  fossil  eoal  plants,  which  the  sandstones  and  shales'  of  that  area 
contain,  sufficiently  establish  the  point,  that  it  belongs  to  the  coal 
measures.! 

Large  as  is  the  amount  of  these  united  areas,  comprising  between 
two  and  three  thoasand  square  miles,  it  nevertheless  forms  but  a 
fraction  of  that  immense  coal  formation  which  occupies  large  portions 
of  New  Brunswick,  Nova.  Scotia*,  Cape  Breton,  and  Prince  Edward's 
Island. 

I.  Northern  or  Cumberland  County'  Coal  Region. — This  embraces 
the  triangular  area,  which  extends  from  the  Cobequid  mountain  range 
and  the  Annan  Hills,  to  the  extreme  northern  boundary  of  the  Nova 
Scotia  peninsula ;  having  the  Northumberland  Strait  to  the  east  and 
Chignecto  Bay  to  the  west. 

In  1845,  in  a  geological  report  to  the  provincial  government  of 
Canada,  Mr.  W.  E,  Logan  published  a  section  of  the  carboniferous 
strata,  within  this  region,  as  developed  at  the  Joggins,  a  continuous 
cliff,  eighty  to  one  hundred  feet  high,  on  the  south  shore  of  the  Bay 
of  Chignecto,  Bay  of  Fundy. 

•  ftuarterly  Jour.  Geo\.  Soo.  London,  Fabraary  1st,  1S46,  J.  W,  Dawson,  p.  26. 
.  t  Transaotione  of  ths  Geological  Sooiety,  London,  1843.     Procetdingfl  of  the  Geological 
Society,  Loodoii,  18i3,  Toi.  IV.,  pp.  ITB— 190. 
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This  section  is  one  of  the  most  remarliable  ever  aecorQplislied,  and 
may  be  quoted  aa  a  model  of  close  investigation,  and  extraordinary 
accuracy  in  developing  an  enormous  series  of  beds.  It  comprises  the 
vast  group  of  coal  measures  which  are  displayed  along  the  cliffs, 
locally  named  the  Jogglns,  of  the  sea  shore  of  Chignecto  Bay.  This 
locality,  so  singularly  fiivourablo  for  taking  the  strict  admeasurement, 
and  constructing  an  exact  section  of  the  vertical  thickness  of  the  coal 
formation  has  been  frequently  alluded  to  by  geologists  and  travellers. 
It  remained  for  Mr.  Logan  to  demonstrate  by  a  laborious  survey,  the 
true  thickness  of  the  whole  group,  in  Northern  Kova  Scotia.*  His 
section  is  subdivided  into  eight  principal  sub-sections  or  parts,  and 
these  again  are  further  divided  into  the  respective  members  which 
compose  the  mass,  separately  measured  by  feet  and  inches.  The 
extent  of  the  labour  may  be  inferred  from  the  fact,  that  the  whole 
series  consists  of  no  less  than  fifteen  hundred  and  seventy  beds  or 
subdivisions,  all  minutely  described,  and  making  up  the  aggregate 
thickness  of  li,S70  feet  11  inches;  equivalent  to  2J  miles,  50  feet 
11  inches ;  an  amount  which  far  esoeeds  anything  seen  in  the  coal 
formation  in  the  other  parts  of  the  North  American  continent,  to  the 
southward. 

One  of  the  most  remarkable  circumstances  which  are  brought  into 
notice  by  the  section  of  Mr.  Logan,  is  the  extreme  thinness  of  the 
coal  seams  in  this  portion  of  the  Nova  Scotia  basin.  We  collect  from 
an  examination  of  the  report,  the  following  stratigraphical  summary ; 


Subdivision  No.  3,  consisting  of  2,134     1  of  strata  22  =^    5       5 
No.  4,  "         2,539    1        «      45  ^  37      9J 

No.-6,  "         3,240    9        "        9  =         10 

7,913  11  76       44      0^ 

The  average  or  mean  thickness  of  each  of  these  76  coal  seams,  is 
a  fraction  less  than  seven  inches.  The  maximum  thickness  is  shown 
in  No.  7  bed  of  the  fourth  sub-section,  where  there  are  3  feet  8  inches 
of  coa!  in  a  bed  4  feet  6  inches  thick ;  and  in  the  next  thickest,  we 
have  No.  29,  which  has  3  feet  5  inches  of,  coal  out  of  a  bed  4  feet 
thick.  At  the  same  time,  it  may  be  observed,  that  the  greatest 
thickness  of  pure  coal  in  any  one  seam,  is  only  two  feet,  and  it  may 
be  questioned  whether  any  one  out  of  the  seventy-six  coal  beds,  in 
2J  miles  of  strata,  will  ever  be  considered  as  workable. 

Thicker  coal  beds  appear  to  exist  to  the  eastward  of  the  Jogglns. 
On  the  Macon  river,  which  falls  into  Cumberland  bay,  one  seam  oc- 
curs of  ten  feet  in  thickness;  and  the  same,  if  not  another,  is  seen  at 
river'I'hilip. 

Several  geologists  have  noticed  the  presence  of  erect  trunks  of 
trees  in  the  coal  strata  of  the  Joggins,  particularly  in  a  bed  of  sand- 

*  Rapporla  aur  nnO  explofatioQ  gSologique  de  la  province  de  Canada.     January,  1846. 
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Stone,  twelve  feet  thick.  The  first  notice,  probably,  being  that  of 
Mr.  Brown,  in  Haliburton's  "Nova  Scotia,"  in  1829.  In  1842,  Mr. 
Lyelt  saw  similar  upright  trees  at  more  than  ten  different  levels  here ; 
all  placed  at  right  angles  to.  the  planes  of  stratification.  Lithologi- 
oally,  the  strata  resemble  the  English  coal  measures,  and  those  with 
which  the  coal  and  erect  trees  are  associated  are  more  than  2500  feet 
thick.  The  grits  and  shales  containing  coal  plants  above  these  are 
of  prodigious  thickness,  as  we  see  in  Mr.  Logan's  section  just  adverted 
to.  Mr.  Lyell  saw  seventeen  vertical  stumps,  varying  in  height  from 
six  to  twenty  feet,  and  from  fourteen  inches  to  four  feet  and  a  half  in 
diameter.  The  trunks  of  these  trees,  which  are  all  broken  off  abruptly 
at  the  top,  extend  through  different  strata,  but  are  never  seen  to  pene- 
trate a  seam  of  coal,  however  thin.  They  all  end,  downwards,  either 
in  beds  of  coal  or  shale;  no  instance  occurring  of  their  termination 
in  sandstone.  The  exterior  coating  of  these  trunks  is  in  the  state 
of  coal,  while  the  solid  interior  usually  consists  of  sandstone  or  fire- 
clay. 

The  exact  position  of  all  these  beds  which  contain  vertical  stems 
of  Sigillaria,  under  those  circumatancoa,  are  exhibited  in  Mr.  Logan's 
section,  which  is  illustrated  by  figures  of  some  of  these  trunks  in  the 
position  in  which  they  appear  on  the  cliff. 

In  the  vicinity  of  the  highest  coal  seams,  in  the  series,  viz.,  between 
seam  No.  43  and  44,  a  twelve  feet  stratum  of  arenaceous  schist  is 
penetrated  by  several  erect  catamites,  in  one  instance  one  of  the 
plants  three  inches  in  diameter,  extends  its  roots,  and  twenty-one 
others  are  visible  along  the  face  of  the  cliif,  within  the  space  of 
twenty  yards.  Their  diameters  vary  from  half  an  inch  to  four  inches. 
In  this  sub-section  of  2539  feet  thick,  Mr.  Logan  enumerates,  among 
the  visible  organic  remains,  fifteen  sigtUairee  groiyng  erect,  and  fifty- 
six  calamites,  standing  apparently  in  their  native  beds.*  Mr.  Lyell 
states  that  immediately  above  the  uppermost  coal  seatas  and  vertical 
trees,  are  two  strata,  probably  of  fresh-water  origin,  of  black  calcareo- 
bituminous  shale ;  chiefly  made  up  of  two  species  of  modiola  and  two 
kinds  of  cyprea.'\ 

The  Lower  CarhoniferouB  Rocks  of  Nova  Seotia,  are  described  by 
J.  W.  Dawson,  Esq.,  a  resident  of  the  Pictou  coal  mines,  in  the 
Quarterly  Journal  Geological  Society,  London,  Feb.  1,  1845. 

II.  The  Pietoii,  or  Central  Coal  Basin. — As  we  have  previously 
explained,  this  belt  of  carboniferous  strata,  stretches  from  near  Cape 
St.  George  on  the  east  coast,  to  Advocate  Harbour  at  the  Bay  of 
Fundy,  on  the  west,  and  follows  the  north  shore  of  the  Basin  of 
Mines.  The  area  embraces  the  coal  mines  of  Pictou  and  Albion,  and 
Dr.  A.  Gesner  states  that  two  seams  of  coal  have  been  discovered  in 
the  forest,  ten  miles  north  of  Truro,  and  that  outcrops  of  coal  appear 
in  the  same  belt  at  Jolly  river,  at  Herbert  and  Economy  rivers,  and 
at  Parr's  borough.J     Strictly  speaking,  this  district  is  riot  wholly 

•  Logan's  First  Geologloal  Rspott  of  Canada,  Montreal,  1845. 

+  Ljell,  ia  Proceedinge  Geol.  Sue,  18*3,  Vol.  IV.,  pp.  ITS— 190. 

X  Bdiaburgh  Cabinet  Library,  No.  XXVI.,  Vol.  II.     Britieh  America. 
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[  from  the  Cumberfand  region,  but  is  connected  for  a  brief 
space  opposite  the  east  end  of  the  Annan  hills,  in  the  vicinity  of 
Pietou.  It  is,  however,  most  convenient  as  regards  topographical 
arrangement  to  treat  them  aa  separate  districts. 

The  Pietou  region  appears  to  be  the  richest  in  coal,  yet  worked  in 
this  province,  and  it  contains  the  two  principal  mining  establishments 
of  the  province. 

Mr.  Logan's  section  of  this  region,  made  in  1841,  is  interesting; 
below  are  the  results  of  his  admeasurements  of  the  carboniferous 
series ;  the  details  we  are  compelled  to  omit.  Section  commencing 
at  the  base  of  the  series. 

1.  Red  and  drab  coloured  sandstones,  a  few  coal  seams  to-     Feet. 

wards  the  base,  the  thickness  is  not  stated. 

2.  Shales  and  sandstones  with  workable  beds  of  coal  and 

ironstone,  .....  5000 

3.  Limestone,  with  marine  fossils, 

4.  Coal  measures,  probably  unproductive, 

5.  Limestone,  with  carbonized  vegetable  remains. 

6.  Red  and  green  shales,  and  red        '  ' 

7.  Limestone, 

Total  in  this  part  of  the  coal  area  of  Nova  Scotia,*         7590 

No.  1,  of  this  section,  we  presume  to  he  that  series  which  Mr.  J, 
W.  Dawson  has  since  investigated  and  described,  under  the  name  of 
the  "  Lower  Oarboniferous  rocks,  or  Gypsiperous  Formation  of  Nova 
Scotia."t  This  series  overlies  the  Silnnan  strata,  and  consists  of 
limestones,  gypsum,  and  soft  sandstones;  above  which  are  hard  red- 
dish sandstones  and  shales,  with  limestone ;  and  lastly,  red  and  grey 
sandstone,  shales  and  conglomerate,  with  carboniferous  plants.  Pro- 
bably these  beds  pass  into  the  productive  coal  measures — ^No.  2,  of 
Mr,  Logan's  sub-section  above. 

Mr.  Dawson  has  not  been  able  to  ascertain  the  exact  aggregate 
thickness  of  the  lowest  carboniferous  rocks ;  he  remarks,  however, 
that  in  the  vicinity  of  Merigonish,  and  east  of  Pietou,  the  hand  of 
carboniferous  rocks  amounts  to  10,000  or  12,000  feet  in  thickness, 
all  dipping  to  the  north-west  at  an  angle  of  twenty  degrees. 

This  gentleman  discovered  a  bed  of  erect  calamites  in  the  Pietou 
coal-field,  one  milo  and  a  quarter  west  of  Picton,  in  a  bed  of  sand- 
stone about  ten  feet  thick.  They  all  terminate,  downwards,  at  the 
same  level  where  the  sandstone  rests  on  subjacent  limestone,  but  their 
tops  are  broken  off  at  different  heights.J  This  is  a  repetition  of  the 
same  phenomena  observed,  at  the  distance"of  one  hundred  miles,  on 
the  shores  of  Chignecto  bay.    ■ 

Pietou  Mine. — At  this  mine,  situated  on  the  West  river,  there  is 
but  one  seam,  but  several  miles  to  the  southward,  Mr,  Logan,  in 

*  Trans.  Geol.  Soc,  London,  1842. 

IQuBTterlj  Jonrnal  of  the  Geologiosl  Society,  Pabmary,  18*5,  P-  26. 
Proceedings  of  the  Geo.  Soc,  Vol.  IV.,  p.  178. 
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1841,  ascertained  the  existence  of  more  than  twelve  coal  heda,  -which 
are  thought  tp  correspond  with  those  in  the  coal-fieH  of  Gape  Breton 
Island. 

Prom  notes,  made  in  1833,  we  were  informed  that  the,  main  coal 
seam  of  Pictou  was  twenty-nine  feet  thick :  but,  at  that  time,  only 
ten  feet  of  the  best  quality  of  coal  were  worked.  It  has  one  ,seam  of 
slate,  five  inches  thick.  The  shafts  were  from  sixty  to  two  hundred 
and  forty  feet  deep,  of  which  two  hundred  and  twenty  were  below  the 
level  of  the  sea.  This  is  a  hard,  open  burning  coal,  and  is  worked 
with  powder ;"  it  does  not  command  so  high  a  price  in  the  market  as 
that  of  Cape  Breton.  [Sydney  and  Bridgeport.]  The  Pictou  coal 
communicates  northward  from.ita  excellent  harbour,  with  the  Gulf  of 
St.  Lawrence ;  while  the  Cumberland  coal  pasaes  down  the  Bay  of 
Pundy,  to  the  southward. 

In  1833,  the  coal  was  conveyed  from  the  shafts  of  the  Pictou 
mines,  Qu  a  railroad  of  one  mile,  to  a  landing  place,  and  from  thence 
about  six  mjlea  to  the  shipping.  In  1840,  a  new  railroad  of  six 
jniles,  for  carrying  the  coal  at  once  from  the  pita  to  the  wharves,  was 
pnt  in  operation  .f 

This  coal  is  stated  to  possess  properties  which  render  jt  well  suited 
iO  the  various  branches  of  the  iron  manufacture.  It  is  peculiar, 
according  to  Mr,  Alger,  on  account  of  the  abundance  of  mineral 
charcoal  that  it  contains ;  and,  for  domestic  purposes,  this  is  thought 
tp  give  it  an  advantage  over  the  Sydney  and  moat  other  bituminous 
coals,  hy  preventipg  it  from  cementing  together  while  consuming.]; 

Albion  JWmes.— Situated  on  the  banks  of  the  East  river,  in  the 
district  of  Pictou,  and  distant  about  eight  and  a  half  miles  from  the 
town  of  that  name,  a  port  of  safe  and  easy  access  from  the  Gulf  of 
St.  Lawrence.  A  lighthouse  was  erected  on  the  coast,  near  the  town 
of  Pictou,  a  few  years  ago. 

The  Eaat  river  is  only  navigable  for  the  larger  craft  to  within  six 
miles  of  the  Albion  mines ;  so  that  vessels  arriving  for  coal,  formerly, 
received  their  cargoes  from  barges  which  loaded  at  the  mines,  and 
were  towed  down  to  the  deep  water  by  the  steamers  belonging  to  the 
association.  In  1840,  a  railroad  was  completed,  and  obviated  this 
inconvenience,  as  well  as  the  breakage  which  previously  took  place 
by  the  transhipment. 

At  the  Albion  mine  is  a  great  collection  of  coal  seams  all  dipping 
to  the  porth.  The  number  is  stated  by  Judge  Haiiburton  to  be  ten, 
and  the  aggregate  thickness  to  be  sixty  feet.  The  only  seam  worked 
a  few  years  ago  contained  twenty-four  feet  of  clean  coal,  of  which 
about  two  hundred  and  forty  tone  were  raised  daily.  In  1839,  the 
quantity  of  coal  raised  per  month,  was  from  five  thousand  to  six: 
thousand  tons.  Above  three  hundred  veesela,  of  various  descriptions, 
were  loaded  here  during  that  season. 

■  Journal  of  the  Senate  of  PenasylTania,  1833,  p.  670. 

t  Mining  Jouriml  of  LoDdon,  Vol.  X.,  p.  45,  and  Vol.  XII.,  p.  123. 

j  Alger'a  sditLoo  of  Phillipa'a  Mineralogy,  p.  691. 


>y  Go  Ogle 


NOVA  SO&TIA. 


«25 


There  are  seyeral  shafts  at  the  Albion  mine,  for  raising  the  coal ; 
one  of  the  engine  shafts  is  four  hundred  and  fifty  foot  deep. 

Quality  and  Properties. — The  Pictou  coal  is  in  favourable  repute 
for  the  use  of  steamboats.  In  18SS,  the  steamer  Royal  William,  of 
one  hundred  and  eighty  horse  power  and  one  thousand  tons  burthen, 
performed  the  voyage  from  Pictou  to  Cowes  with  the  employment  of 
Albion  coal ;  the  trial  proving  entirely  satisfactory.  In  1838,  the 
coals  for  the  voyages  of  the  Great  Western  steamship  were  supplied 
from  .the  Nova  Scotia  mines.  They  were  stated  to  answer  beyond 
expectation,  the  quantity  consumed  being  less  than  the  necessary 
supply  of  English  coal,  while  the  price  was  lower.  The  Canard  lino 
of  steamers  is  now  supplied  with  Sydney  coal  from  the  depot  at  Bos- 
ton. 

We  have  heard  less  favourable  opinions  from  some  persons,  yet  it 
has  been  preferred  to  the  Virginia  bituminous  coal,  which  contains 
more  sulphur,  and  is  consequently  liable  to  occasional  spontaneous 
combustion. 

The  relative  value  of  the  Nova  Scotia  and  Cape  Breton  coals  may 
te  inferred  from  Mr,  Johnson's  analyses  i    " 


Nova  Scotia  -  1  Cunard'a  sample,     60.73  100  parts, 
Pictou  Coal,  J  mining  association,  56.98  " 

Cape  Breton,  Sydney  coal,  mean  of 
two  specimens^  67.57         " 
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We  select  the  foregoing  resulta  from  the  "  Report  on  American 
Coals,"  1844,  whereby  the  practical  characters  of  the  British  Ame- 
rican coals  will  be  seen,  and  compared  with  those  of  other  bituminoua 
coals. 

Out  of  the  forty-two  varieties  of  coal  which  have  been  experimented 
upon,  thirty-five  are  from  the  United  States,  and  seren  from  British 
America  and  Great  Britain.  The  numbers  in  the  table  represent  the, 
order  in  -frhich  they  take  their  appropriate  rank,  from  one  to  forty- 
two.  From. the  care  wbich  we  know  has  been  bestowed  to  obtain 
these  results,  we  cannot  hesitate  to  receive  them,  in  perfect  reliance 
on  their  accuracy.  By  taking  the  four  tables  of  results  of  evapora- 
tive power,  the  respective  coals  in  the  foregoing  synopsis,  range  them- 
selves in  the  following  order  of  value : — 

1.  Pennsylvania  coals  of  Queen  Run.         4.  Pictou — Cunard's. 

2.  Virginia  coals.  5.  Sydney. 

3.  Pictou  Mining  Association.    ,  6.  Liverpool. 

On  an  average,  80,000  chaldrons  of  coal  and  50,000  cords  of  wood 
are  shipped  annually  from  Nova  Scotia  to  the  United  States,  which 
return  large  quantities  of  manufactured  iron. 

At  present,  the  iron  imported  into  Nova  Scotia  and  New  Bruns- 
wick, amounts  in  value  to  ^139,000  per  annum,  while,  at  the  same 
time,  there  is  not  a  smelting  furnace  in  any  of  the  British  North 
American  provinces,  Canada  only  excepted.  This  state  of  things 
will  probably  remain  until  the  resources  of  British  America  are  bet- 
ter known  in  the  mother  country ;  where  alone  there  is  capital  to 
improve  them.  This  deficiency  of  iron  works  is  by  no  means  ascrib- 
able  to  the  want  of  iron  ore,  which,  by  the  geological  statements  of 
Br.  Gesner,  is  very  abundant.  There  are  many  varieties  of  iron  ores 
distributed  over  this  country. 

The  coal-fields  of  the  Pictou  district,  and  Cumberland  county,  con- 
tain workable  strata  of  the  argillaceous  oxide  and  carhonate  of  iron, 
known  as  "clay  iron  stone."  At  those  places,  the  ore,  the  coal  for 
fuel,  and  the  limestone  necessary  for  the  flux,  are  placed  side  by  side. 
This  admirable  arrangement,  made  by  Providence,  whereby  all  the 
materials  necessary  for  the  production  of  iron,  are  deposited  together, 
is  still  overlooked  in  this  province,  whose  metals  are  imported  from 
foreign  countries.  All  the  iron  employed  for  railroads  and  mining 
operations,  is  imported  from  Great  Britain ;  and  having  been  trans- 
ported three  thousand  miles,  it  is  finally  thrown  into  castings,  at  the 
very  site  where  thick  beds  of  Nova  Scotia  ore  are  seen  protruding 
from  the  earth ;  and  where  a  single  stratum  of  coal,  thirty-six  feet 
in  thickness,  is  ready  to  supply  the  fuel  for  its  smelting  and  manu- 
facture !* 

We  may  add  to  the  foregoing  notice  of  the  prevalence  of  iron  ore, 
that  an  enormous  deposit  of  the  specular  oxide  of  iron  has  recently 
[1847]  been  discovered  at  Londonderry  Mountain,  in  Nova  Scotia. 

•  Geology  ofNovaSeotJa,  bjDr.  A.  Oeaner.     Also  Mining  Journnl,  April,  1845. 
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Dr.  Gesner  has.  reported  favourably  of  the  ore,  and  its  local  position. 
It  19  estimated  to  yield  about  seventy  per  cent,  of  cast  metal. 

Exportation. — In  the  year  1836  the  quantity  of  coal  exported 
from  Nova  Scotia  to  all  parts,  was  42,587  tons,  the  value  of  which 
was  ^38,328  or  |1S5,507,  being  18s.  or  |4  48  per  ton.  In  1839 
the  quantity  exported  was  67,632  tons. 

The  General  Mining  Association  now  ships  from  the  Albion  Mines 
to  the  United  States  from  40,000  to  50,000  chaldrons  of  ooala  annu- 
ally. Ten  seams  of  coal  have  been  penetrated  by  the  workings  at 
the  Albion  Mines ;  the  united  thickness  of  these  coal  beds  is  upwards 
of  seventy-five  feet.  The  main  coal  band  ia  no  less  than  thirty-six  feet 
in  thickness — of  this,  the  company  only  work  twelve  feet,  leaving 
twelve  feet  Of  good  coal,  and  twelve  feet  fit  for  furnaces  and  forges. 

In  1839,  six  steam-engines,  100  horses,  and  500  men  was  employed 
at  those  mines,  and  upwards  of  48,000  tons  of  coal  were  exported  to 
the  United  States,  and  to  different  ports  along  the  coast. 

The  Province  contains  about  15,000  square  miles.  Of  that  area, 
there  are  2000  to  2500  square  miles  of  coal-field; 

"  On  the  coast  of  Chignecto  Bay,  the  tide  rises  upwards  of  fifty 
feet ;  and  at  low  water  the  beds  of  coal  are  uncovered  by  the  sea. 
Upon  these  beds  vessels  from  New  Brunswick  and  the  United  States 
lie  aground,  and  from  them  receive  their  cargoes  j  and  as  the  shore 
can  hardly  be  said  to  be  inhabited,  no  notice  is  taken  of  such  depre- 
dations." 

"  The  steamboats  that  run  into  Chignecto  Bay  are  propelled  by 
coal  imported  from,  Great  Britain;  their  keels  often  pass  within  a 
few  feet  of  the  coal  strata  already  mentioned,  and  from  which  they 
might  be  cheaply  supplied ;  but  the  Mining  Association  possesses  an 
entire  monopoly,  which  has  prevented  every  kind  of  mining  enter- 
prise in  the  province ;  the  inhabitants  of  Nova  Scotia  have  not  been 
permitted  to  open  the  earth  beyond  the  depth  of  the  soil,  and  up  to 
the  present  hour  they  are  compelled  to  pay  the  price  fixed  by  a  single 
company  for  all  the  coals  they  consume.  By  withholding  the  coal 
from  the  inhabitants  of  any  civilized  country,  where  that  mineral  i8 
abundantly  found,  the  manufacture  of  iron  and  other  metals  is  pre- 
vented ;  manufactories  cannot  exist ;  trade  will  languish,  and  general 
industry  be  greatly  retarded.  The  truth  of  these  remarks  is  fully 
proved  by  the  present  state  of  the  province — a  colony  that  will  never 
\hrive  until  her  resources  are  liberated  from  the  fetters  of  unyielding 
monopolists."*     Let  these  men  look  at  Pennsylvania. 

It  appears  from  a  memorial  or  report  of  a  committee  of  the  House 
of  Assembly,  in  1846,  that  twenty  of  the  sixty  years  of  the  lease  to 
the  association  had  then  expired ;  and  that  yet  no  effort  had  been 
made  to  work  a  single  bed  of  coal,  or  other  mineral,  with  the  excep- 
tion of  the  coal-beds  at  Pictou  and  Sydney  ! 

The  General  Mining  Association,  in  1847,  determined  to  open  a 
new  coal  mine  in  Cumberland  county.     This  establishment  will  supply 

«  Minera)  wealth  of  Nova  Scotia,  by  Dr.  A.  Geaner,  July  lath,  1845,  MiniDg  Journal. 
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New  Brunswick  and  the  Nova  Scotia  ports  in  the  Bay  of  Fundy, 
and  will  shorten  the  distance  for  the  coal  vessels  from  the  United 
States. 

Wewer  Ooal  formation,  on  the  eastern  part  of  Nova  Scotia,  in  the 
district  of  Picton. 

Mr.  J.  W.  Dawson  has  descrihed  in  Nova  Scotia,  a  newer  coal  for- 
mation than  the  usnal  old  coal  formation  upon  -which  it  rests.  In  a 
palEeontologieal  point  of  view  it  possesses  considerable  interest,  as  its 
fossils  show  the  continuance  of  the  coal  flora  during  the  deposition 
of  a  series  of  red  sandstones  of  more  recent  origin  ;  and  also  of  the 
co-existence  of  that  flora  with  terrestrial  vertebrated  animals. 

The  older  coal  measures  of  the  Albion  Mines  on  the  hanks  of  the 
East  River  of  Picton  are,  according  to  Mr.  Logan,  5000  feet  in  thick- 
ness ;  and  are  sncceteded  in  ascending  order  by  a  great  bed  of  coarse 
conglomerate,  which,  as  it  marks  a  violent  interruption  of  the  pro- 
cesses which  had  accumulated  the  great  beds  of  coal,  shale,  and  iron- 
stone beneath,  and,  as  it  is  succeeded  by  rocks  of  a  character  very 
different  from  that  of  these  older  coal  measures,  forms  a  well-marked 
boundary,  which  Mr.  Dawson  considers  aa  the  commencoment  of  the 
newer  coal  formation. 

The  conglomerate  is  followed  by  soft  reddish  sandstone,  above 
which  is  a  bed  of  grey  limestone,  supporting  a  small  bed  of  coal  and 
a  few  inches  of  under  clay ;  and  over  these  are  at  least  2000  feet 
thick  of  reddish  and  grey  sandstones  and  shales,  in  which  is  another 
seam  of  coal,  eleven  inches  thick,  with  an  under  clay.  In  the  grey 
sandstones  ar«  eoniferotia  lignites,  fossilized  by  carbonate  of  lime, 
and  catamites,  endogenites,  and  lepidodendrons.  Near  Pictou,  in 
addition  to  these,  are  fossil  ferns,  stern^ergia,  [Artisia  ?]  and  carbon- 
ised fragments  of  wood,  impregnated  with  iron  pyrites  and  with  Sul- 
phuret  and  carbonate  of  copper.  In  this  Series  also,  and  near  the 
town  of  Pictou,  is  the  bed  of  sandstone  containing  erect  calamites, 
noticed  by  Mr.  Lyell,  in  his  papers  on  the  fossil  trees  of  the  Joggina. 
In  the  coast  section,  westward  of  the  entrance  of  Pictou  harbour, 
mueb  red  sandstone  appears,  and  also  a  bed  of  limestone,  and  a  small 
seam  of  coal.  Some  grey  sandstones  also  appear,  in  which  are  nume- 
rous fragments  of  carbonized  wood,  containing  sulphuret  and  carbon- 
ate of  copper.  Proceeding  coastwise  to  Cape  John,  at  the  extremity 
of  the  Cape  is  a  bed  of  white  granular  gypsum,  about  three  feet 
thick. 

Beyond  Cape  John  this  newer  coal  formation  skirts  the  shores  of 
the  Gulf  of  St.  Lawrence,  to  Wallace  Harbour. 

In  the  red  sandstones,  near  Tatmagouche,  Mr.  Dawson  had  found 
on  a  previous  examination,  a  few  foot-marks  of  an  unknown  animal, 
They  were  mere  scratches  made  by  the  points  of  the  toes  or  claws, 
and  their  arrangement  appeared  to  inflioate  that  the  animal  was  a 
biped ;  their  form  being  quite  analogous  to  that  of  the  marks  left  by 
our  common  sandpiper,  when  running  over  a  firm  sandy  shore.  On 
a  subsequent  inspection,  a  series  of  foot-marks  of  another  animal  was 
found.     In  a  specimen  forwarded  to  the  Geological  Society,  the  tracks 
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were  somewhat  injured  by  the  rain-marks,  which  cover  the  slab.  Many 
other  beds  in  the  neighbourhood  were  observed  to  be  rippled,  rain- 
marked,  or  covered  with  worm-tracks;  and  as  such  indications  of  a 
littoral  origin  are  not  unfrequent  in  other  parts  of  the  newer  coal 
formation,  it  may  be  anticipated  that  many  interesting  reli(^  of  ter- 
restrial animals  will  in  future  be  discovered.  Among  other  fossil 
remains  in  the  red  sandstones  of  Tatmagouche,  Mr.  Dawson  noticed 
a  fossil  plant  covered  with  shells  of  a  species  of  spirorhis,  and  few 
small  scales  of  ganoid  fishes. 

The  sections  described  by  the  author  of  the  memoir  are  included 
in  a  district  extending  aboat  fifty  miles  along  the  shores  of  the  G-ulf 
of  St.  Lawrence. 

I'he  greater  part  of  the  rocks  composing  the  newer  coal  formation 
of  Pictou,  were  formerly  confounded  under  the  name  of  new  red  sand- 
stone. It  is  conjectured  that  in  other  parts  of  Nova  Scotia,  this 
formation  will  he  found  to  be  a  .well-mai'ked  carboniferous  group.  It 
is  not  valuable,  however,  as  a  depository  of  coal ;  but  the  existence 
of  such  a  distinct  formation,  more  than  five  thousand  feet  thick,  in 
this  country,  is  as  interesting  as  it  was  unexpected.*  The  detection 
of  animal  tracks  on  the  coal  measures,  is  the  first  instance  we  have 
had  of  the  probable  existence  of  air-breathing  land  animals  at  any 
period  earlier  than  the  new  red  sandstone.f 

Cupriferous  Lignites. — In  Mr.  Logan's  published  section  of  the'  car- 
boniferous strata  of  the  Joggins,  lowest  sub-section,  or  No.  8,  are  noted 
several  beds  of  mineralized  vegetable  remains,  belonging  to  the  true  coal 
series,  which  are  replaced  by  gray  sulphuret  of  copper,  covered  by  a 
thin  pellicle  of  green  carbonate  of  copper.  I"onr  seams  of  these 
cupriferous  lignites  occur  in  this  section — within  an  area  or  depth  of 
two  hundred  and  six  feet.J  Their  aggregate  thickness  is  twenty-one 
feet.  Mr.  Dawson  describes  similar  instances  in  what  he  denominates 
the  newer  coal  formation,  along  the  gulf  of  St.  Lawrence,  or  west 
coast  of  Northumberland  strait. 

At  the  mouth  of  French  river  he  observed  gray  sandstone  and 
shales,  containing  a  few  endogenites,  catamites,  and  pieces  of  lignite, 
impregnated  with  copper  ore.  Beneath  these  are  other  sandstones 
and  shales,  containing,  in  a  few  places,  nodules  of  copper  glance. 
These  sandstones  are  often  rippled,  and  contain  branching  fucoidal 
marks.  On  one  of  the  rippled  shales  Mr.  Dawson  found  foot  prints 
of  animals. 

Traces  of  Animals. — In  the  ripple  marked  sandstones  of  Horton 
Bluff,  Mr.  Logan  discovered  footsteps,  which  appeared  to  Mr.  Owen 
to  belong  to  some  unknown  species  of  reptile ;  constituting  the  first 
inclinations  of  the  reptUean  class  known  in  the  carboniferous  rocks. 

•  Proeaedinga  of  the  Geologioal  Sooiely  of  London,  Vof.  I.,  p.  322,  second  aBriBS. 

f  8illima,n'a  Amsrican  Jonmal,  Jnlj,  1846. 

X  Rapports  but  uoe  Bsploration  G^ologiquB  da  la  Province  do  Canada,  p.  163, 
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ISLAND   AND    COUNTY   OF    CAPE   BEBTON. 

Topographically  the  coal  area  of  thia  island  ia  distinctly  separated 
into  three  fields  or  basins,  which  we  shall  arrange  in  the  following 
order,  according  to  the  geological  map  of  Dr.  Gesaner ; 

I.  The  Sydney  coal-field.  II.  The  Southern  coal-field. 

III.  The  Western  coal-fields. 

I.  The  Sydney  coal-field  occupies  the  north-east  portion  of  the 
Island  of  Cape  Breton.  It  extends  along  the  coast,  and  is  exhibited 
in  the  cliffs,  from  the  north  of  Sydney  harbour  to  Miraybay;  and 
thence  inland  to  the  great  entrance  of  the  Braa  d'or.  This  portion 
ia  generally  estimated  to  contain  250  miles  square  of  workable 
coal. 

The  coal  of  Cape  Breton  appears  to  have  been  tnown  to  the  early 
French  settlers  prior  to  the  discoyery  of  that  mmeral  in  Nova  Scotia 
and  Newfoundland.  The  Abb^  Raynal  ia  among  the  first  writers  in 
describing  the  Cape  Breton  coal,  which  he  aays  was  worked  in  hori- 
zontal beds  in  the  open  clifi's.  And  he  adds  that  one  of  these  coal 
seams  had  been  set  on  fire,  and  burned  with  great  fury.* 

The  Sydney  coal,  as  a  domestic  fuel,  is  by  some  asserted  to  be 
ec[ual  to  the  Newcastle,  and  is  used  by  the  steamers  successfully;  but 
the  latter  commands  two  dollars  a  chaldron  more  in  New  York  and 
Boston.  The  reputation  of  this  coal  has  so  much  increased  its  de- 
mand of  late  years,  that  the  town  of  Sydney  has  grown  into  some 
importance. 

The  principal  coal  seam  at  Cape  Breton  is  about  six  feet  tbick,  but 
the  roof  not  being  good,  the  workmen  are  obliged  to  leave  a  part  of 
the  coal — at  least  this  was  the  case  a  few  years  ago,  and  even  then 
they  worked  out  five  feet  five  inches. 

The  coal  is  taken  up  by  shafts,  250  feet  deep,  by  steam  power.  In 
1833  it  was  hauled  one  and  a  half  to  two  miles  to  the  landing,  and 
thence  conveyed  by  lighters  to  North  Sydney,  five  or  six  miles  up.  the 
bay.  In  quality,  this  eoal  may  be  classed  among  the  soft,  close  burn- 
ing,,bituminous  kinds. 

Mr.  Richard  Brown  states  that  "  this  eoal  formation  is  probably  the 
most  recent  stratified  group  in  the  island  ;  and  it  is  certainly  the  most 
important,  as  it  furnishes  Newfoundland,  Nova  Scotia,  Prince  Ed- 
ward's Island,  and  the  United  States,  with  an  abundant  supply  of 
coal,  equal  in  quality  to  the  best  of  that  found  in  the  Newcastle  dis- 
trict." The  coal-field  of  Sydney,  he  continues,  situated  on  the  N. 
E.  coast  of  the  island,  is  the  only  one  that  has  been  sufficiently  ex- 
plored to  determine  its  limits.  It  extends  from  Miray  bay  to  Cape 
Dauphin,  averaging  about  seven  miles  in  width,  and  occupying  an 

*  History  of  the  Setflement  and  Commerce  of  the  West  Indlaa,  by  the  Ahb^  Rajnal. 
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area  of  250  square  milea.  Ab  the  general  dip  of  the  strata  is  north- 
east, or  seaward,  this  great  area  of  coal  measures  ia  probably  the 
segment  only  of  an  immense  basin  extending  towards  the  coast  of 
Newfoundland. 

Mr.  Brown  estimates  the  perpendicular  thickness  of  the  exposed 
coal  measures  at  more  than  5400  feet.  In  this  thickness  are  contained 
four  seams  of  workable  coal,  ranging  from  four  to  seven  feet  each, 
and  several  small  seams  of  less  than  two  feet. 

They  contain  similar  vegetable  remains  to  those  of  the  English 
coal  fields  in  great  abundance ;  and  occasionally  trunks  of  trees,  from 
1  to  2  feet  in  diameter.  There  have  also  been  discovered,  recently, 
fishes'  scales,  with  teeth,  fins,  bones,  and  coprolites,  in  bituminous 
shale  and  in  a  thin  seam  of  impure  cannel  coal.* 

A  previous  .memoir  from  the  same  gentlemen  contained  a  section 
of  the  general  sequence  of  the  coal  measures  and  gypsiferous  forma- 
tions on  the  north-western  end  of  the  Sydney  coal  field.t 

We  have,  besides,  in  the  same  publication,  November,  1846,  a  des- 
cription of  a  group  of  fossil  trees  in  the  Sydney  coal  field  of  Cape 
Breton,  also  by  Mr.  Brown.  One  of  the  most  interesting  sections  o£ 
the  coal  measure,  is  that  afforded  by  the  cliffs  on  the  north-west 
shore  of  Sydney  harbour,  which  runs  directly  at  right-angles  to  the 
strike  of  the  strata;  exposing  almost  every  individual  bed,  from  the 
old  red  sandstones,  through  the  overlaying  carboniferous  limestone, 
millstone  grit,  and  coal  measures. 

The  author  states  that  the  total  thickness  of  the  coal  measures,  cal- 
culated from  the  highest  bed  of  the  millstone  grit  to  their  abrupt 
termination  on  the  sea  coa^t,  is  1843  feet.  These  .dimensions  appear 
irreconcilable  with  those  previously  given,  of  the  same  district. J 

The  Sydney  coal  mines  are  situated  on  the  north-west  entrance  of 
Spanish  river,  or  Sydney  harbour,  which  is  equal,  if  not  superior,  to 
any  in  British  America,  and  is  accessible  in  all  winds.  It  is  here 
that  the  most  extensive  operations  of  the  company  are  carried  on. 
The  coal  is  well  suited  for  domestic  use,  and  for  steam  purposes, 
being  highly  bituminous,  igniting  readily,  and  leaving  but  little  ash. 
A  railroad  which  cost  forty  thousand  pounds,  conveys  the  coal,  by 
means  of  several  .locomotives,  from  the  pits  to  a  point  in  the  harbour 
■where  vessels  of  any  burthen  can  load  with  ease,  and  are  well  shel- 
tered from  the  prevailing  winds.  There  are  fourteen  coal  seams 
above  three  feet  thick  each.  One  of  these  is  eleven  feet  and  another 
nine  feet. 

Like  the  Pictou  coal  field,  this  is  interrupted  by  intrusive  masses 
of  trap,  but  it  contains  a  sufficiency  of  coal  to  supply  the  world  for 
ages. 

The  Sydney  mines  are  included  in  the  lease  by  the  crown,  in  1827y 
to  the  general  mining  association. 

»  Qanrlerly  Joarnal  of  the  aoologioal  Sooiety  of  LonSoo,  May,  1S15,  p.  210,  Vol.  L 
+  Ibid.,  February  lat,  1845,  p.  25. 
t  Ibid.,  Vol.  II,,  p.  393. 
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Production  in  1832  - 
1837  - 
1844  - 


39,651 
70,000 
50,000 


About  half  of  this  went  to  the  United  States;  the  remainder  for 
home  consumption.  The  value  of  this  mine,  under  active  manage- 
ment, has  always  been  held  to  be  considerable.  The  association,  it 
is  said,  were  offered,  previously  to  1828,  .£7000  per  annum,  which  is 
a  smaller  sum  than  they  could  now  obtain,  if  put  unfettered  in  the 
market.  The  coal  was  first  opened  above  sixty  years  ago,  and  has 
continned  from  that  period  to  be  wrought. 

Bridgeport  Mines  are  fifteen  miles  from  Sydney.  The  coal  seam 
worked  here  is  nine  feet  thick,  of  which,  formerly  but  five  feet  nine 
inches  were  worked,  the  remainder  being  left  for  roofing.  This  coal 
which  resembles  that  of  Sydney,  is  conveyed  by  a  railroad  near  two 
miles  to  the  shipping  place,  from  whence  small  schooners  convey  it 
to  the  larger  vessels,  which  approach  within  a  mile ;  or  the  schooners 
take  it  on,  at  once,  to  Sydney.  The  mines  are  situated  on  the  south 
side  of  Indian  bay.  If  mile  from  the  harbour. 

Cost  of  mining  coal — Fictou. — In  1833,  this  coal  was  mined  at 
the  cost  of  Is.  9d.  the  cubic  yard ;  and  filling  Is.  5d. ;  total,  3s.  2d. 
the  miner  finding  powder,  and  the  company  finding  tools.* 

Sydney. — In  1833,  price  of  mining.  Is.  9d.  per  chaldron  of  50 
bnshels ;  with  lOs,  a  week  for  rations.  Transportation  to  the  landing, 
1^  mile.  Is.  per  load,  or  about  1  cent  per  bushel. 

Tdbh  of  the  production  of  ike  Nova  Saoiia  and  Gap6  Breton  Goal  Mines,  and 
the  quantity  seat  to  the  United  States,  m  chaldrons  of  one  and  a  half  tons 
eaei,  but  vteigidng,  in,  general,  according  to  ike  custom  of  the  trade,  3,760 
pounds.^    Boy(My  paid  in  curreneg,  £3,333. 


1327. 

1833. 

18S6. 

1837. 

1839. 

1844. 

"»"B».»,{K™.;..-;  : 

BoTftBoo«»,Pioton,  or  Albion,    . 

8,779 
1,325 
4,000 

15,302 

14,673 
8,265 
16,185 

35,154 ) 
13,121; 
36,697 

38,199 
29,433 

50,000 

14,101 

43,805 

39,123 

84,972 

67,633 

1849. — The  quantity  of  coat  exported  was  35,527  chaldrons ;  value 
^29,528. 

Island  of  Boularderie. — This  island,  which  lies  to  the  north  of  the 
port  of  Sjdneyj  is  four  miles  wide  and  twenty-six  miles  long,  or  one 
hundred  and  four  square  miles,  and  is  wholly  composed  of  the  carbo- 
niferous formation.  It  was  examined  in  1343  by  Mr.  R.  Brown, 
who  invariably  found  beds  of  gypsum  in  the  lower  part  of  the  coal 
series,  between  the  coal  and  the  conglomerate.     It  does  not  appear 
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that  any  of  the  coal  aeama  -which  are  exhibited  in  the  natural  sections 
on  every  sicle  of  this  islarnl,  have  ever  been  worked. 

Geologically  speaking  tW  area  is  commonly  included  within  the 
limits  of  the  Sydney  coal-field. 

II.  Southern  coalfield  of  Oape  Breton. — This  coal  district  occupies 
the  area  between  the  Grand  Lake,  the  Gut  of  Canso,  and  the  Atlantic 
Ocean,  on  the  southern  part  of  the  Cape  Breton.  It  appears  to  be 
about  thirty  miles  in  length  and  about  six  in  breadth. 

III.  Western  coal  field  of  Oape  Breton. — On  Dr.  Gesner's  map 
this  region  occupies  about  fifty  or  sixty  miles  in  length,  on  the  south- 
West  coast  of  the  main  island,  from  St.  George's  Bay  to  V  ' 
River. 


ShipmmUs  of  tms  of  Coal  from  I'ktm  to  United  Stales,  to  Angnst  iWh,  1853, 
prepared  ly   W.  B.  Shock,   U.  S.  N.* 


Years. 

Briash  Ships. 

American  ghipe. 

To  Brazils  in 
American  Ships. 

Tom. 

Tons. 

Tom. 

1846 

28,(100 

30,303 

ISil 

1848 

4i 

SS.aSi! 

240 

1B50 

41 

460 

31,903 

1852 

65 

277 

1S,52S 

1,070 

1S53  to  date. 

Total, 

338,611 

188,300 

1,310 

COAL   TRADE    BBTWSBK    BRITISH    AMERICA    AND   THE    UNITED    STATES. 

During  the  discussion  of  th^  United  States  tariff  bill  of  1846,  much 
anxiety  was  felt  and  expressed- in  the  United  States,  but  especially  in 
Pennsylvania,  as  to  the  effect  which  the  remission  of  so  large  an 
amount  of  the  duty  then  imposed  on  the  introduction  of  foreign  coals, 
might  have  upon  her  home  trade. 

It  was  shown,  and  may  be  confirmed  by  inspection  of  our  own 
tables,  that,  while  with  the  1842  tariff  duty  of  $1.75  per  ton,  the  in- 
crease of  bituminous  coal  from  the  colonies  into  Boston,  its  principal 
market,  was,  in  18,45,  sixty-five  per  cent,  over  the  supply  of  1844, — 
the  increase  of  Pennsylvania  anthracite  in  the  same  market,  and  at 
the  same  time,  was  only  eighteen  and  a  half  per  cent.  It  might, 
vrith  good  reason,  therefore,  be  inferred  that,  on  reducing  the  duty  - 
to  about  one-third  of  the  sum  heretofore  paid,  -the  consequence  would 
be  a  diminished  demand  for  anthracite,  and  the  almost  total  exclu- 
sion of  American  bituminous  coal  from  the  eastern  states.   , 

This  has  not  proved  to  be  the  result; — for,  while  the  foreign  coal 

*  Mining  Magaiine,  March,  1E54. 
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trade  of  Boston,  for  instance,  haa  remained  nearly,  stationary  undeir 
a  low  tariff,  the  liome  trade  in  anthracite  has  trebled. 

It  seems  to  ua  that  there  is  one  view,  in  relation  to  a  reciproeal . 
trade  in  coal,  which  has  heretofore  been  overlooked.  Thus,  Canada, 
although  just  HOW  not  a  very  important  customer,  is  a  purchaser  of 
American  coal  to  a  certain  extent.  ■  Thus,  again,  while  the  provinces 
of  Nova  Scotia  and  New  Brnnswick  obtain  a  limited  number  of  cus- 
tomers from  one  or  two  American  ports  in  their  vicinity,  the  coal 
proprietors  of  Pennsylvania,  of  Ohio,  and  ultimately  of  Michigan, 
will,  in  their  turn,  supply  the  adjacent  provinces  of  Canada  with  the 
fuel  of  which  they  are  in  need.  The  Colonial  government  imposes 
no  tariff  on  this  importation,  although  the  American  duty  is  thirty 
per  cent,  on  what  is  received  in  the  United  States ;  a  tax  equivalent 
to  sixty-five  cents  per  ton.  As  there  exists  no  coal  formation  in  all 
Canada,  along  a  frontier  of  more  than,  a  thousand  miles ;  as  the  wants 
of  the  people  increase ;  as  manufactories  occasion  new  demands  with 
an  increasing  population ;  as  the  recent  requirements  for  smelting 
within  the  mining  regions  call  for  an  adequate  supply  of  mineral  fuel, 
it  does  appear  to  us  that  the  Canadian  provinces  are  destined  to 
became  extensive  recipients  of  American  coal ;  and  to  an  amount, 
ultimately,  that  will  iranieasurably  exceed  the  amount  of  Nova  Scotia 
coal  which  may  reach  the  American  Atlantic  ports. 

In  consequence  of  the  reduced  ^uty  on  coal  imported  into  the 
United  States,  an  additional  impulse  was  given,  towards  the  close  of 
1846,  to  the  trade  in  coal  from  the  British  colonies.  Several  barques 
of  from  three  hundred  to  four  hundred  tons  burden  each,  were,  on 
the  passing  of  the  act  of  Congress  of  July,  1846,  at  once  chartered 
in, 'London  for  this  trade.  The  deep  waters  of  the  north-eastern 
coast  allow  the  largest  class  of  vessels  to  take  in  and  deliver  cargoes 
of  Nova  Scotia  and  Sydney  coal,  and  hence  they  could  bring  it  at  a 
lower  rate  than  the  small  vessels  which  convey  the  Pennsylvania  and 
Virginia  coals ;  independently  of  avoiding  the  heavy  charges  on  the 
American  coal,  hy  railroads  and  inland  navigation. 

For  four  years  the  admission  of  Nova  Scotia  coal  had  been  in- 
creasing in  the  eastern  porta,  for  the  iron  and  other  manufactures,  for 
the  supply  of  the  Cunard  steamers,  and  for  various  uses,  in  the  face 
of  a  protective  duty  of  S2.25  per  chaldron.  With  a  diminished  duty, 
therefore,  it  is  probable  a  considerable  demand  for  this  description  of 
coa.I  will  take  place  in  those  ports. 

1848.  The  expectation  suggested  in  the  last  paragraph,  has  not 
been  exactly  realized.  That  there  has  been  no  larger  demand  for 
the  provindal  coal,  we  ascribe  only  to  the  simple  fact,  that  no  bitu- 
minous coal  will  hereafter  be  able  to  supplant  the  use  of  anthracite 
for  general  purposes,  and  especially  for  domestic  use. 

COAL   TRADE    OP    BRITISH   NORTH   AMERICA. 

The  principal  exportation  of  bituminous  coal  from  Nova  Scotia  and 
Cape  Breton,  is  to  the  ports  of  Boston  and  New  York. 
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This  coal  is  sold  to  tlie  American  merchants  by  the  nominal  cllal- 
dron  of  one  ton  and  a  half,  weighing  three  thonsanci  three  hundred 
and  sixty  poimdsj  or  fortj-two  bushels ;  but  it  is  ijnderstood  that  the 
large  measurement  brings  up  the  chaldron  to  forty-eight  bushels ; 
even  measure,  three  thousand  seven  hundred  aod  fifty  pounds.  By 
the  tariff  of  1842,  tlie  duty  was  levied  on  the  chaldron  of  thirty-eix 
bushels  of  eighty  pounds,  which  is^  generally,  two  thousand  eight 
hundred  and  fifty-two  pounds^weight.  The  retailer  at  Boston  sflls  a 
chaldron  of  two  thousand  five  hundred  pounds,  and  sometimes  two 
thousand  seven  hundred  pounds,  the  nominal  price  being  influenced  by 
the  weight.  The  Nova  Scotia  ton  is  considered  equivalent  to  thirty- 
aix  bushels,  even-  measure. 

The, agitation  of  the  tariff  subject  on  foreign  imported  coal  in  the 
United  States,  brought  forward  a  great  many  facts  in  relation  to  the 
trade  with  the  British  colonies,  some  of  which  details  it  may  be  use- 
ful to  preserve ;  as  the  prevailing  customs  of  the  trade  were  bat  little 
understood  out  of  the  immediate  market. 

Cape  Breton,  or  Sydney  and  Bridgeport  coals,  command  a.  higher 
price,  at  all  times,  than  the  Nova  Scotia  or  Pictou  coals. 

Price  of  Sydney  coals  in  1840,  $3.20  to  $3.30  per  chaldron,,  deli- 
vered on  board  the  vessel.  If  five  hundred  chaldrons  be  taken  by 
one  person,  and  paid  for,  forty  cents  on  the  chaldron,  mine  mea- 
sure, is  refunded  to  the  purchaser.  Sydney  coals  overrun  the  Bos- 
ton measure  about  eighteen  to  twenty  per  cent.  No  other  allowance 
is  made. 

Nova  Scotia  or  Pictou  coal,  in  1846,  cost  from  |3.00  to  $3.20  per 
chaldron.  If  one  thousand  chaldrons  be  purchased  and  paid  for  by 
one  person,  thirty  cents  on  the  chaldron,,  mine  measure,  is  deducted. 
The  above  prices  are  for  ninety  days  credit.  The  Pictou  coal  Overruns 
the  mef^iirement  about  twenty-five  per  cent. 

A  large  portion  of  the  Sydney  and  Pictou  coals  are  carried  to  the 
United  States  in  British  vessels.  The  American  vessels  in  this  trade 
are  generally  chartered  to  proceed  to  Sydney  and  Pictou,  and  back 
to  Boston  or  New  York.  In  such  case,  they  generally  go  in  ballast. 
Some  vessels  are  occasionally  loaded  with  American  produce,  which 
'  goes  to  Newfoundland  and  St.  Peters,  and  then  these  vessels  come 
back  to  the  mines  and  load  with  coal  for  Boston,  &c.  Corn  and  fionr 
are  sometimes  carried  to  Sydney  and  Pictou  for  sale,  in  small  quan- 
tities, say  one  hundred  barrels  of  fiour  and  five  hundred  bushels  of 
corn ;  though  in  general  the  American  vessels  carry  nothing. 

The  Cape  Breton  [jSydney  and  Bridgeport]'  coal  mines  are  about 
two  miles  from  the  shipping  places,  by  rail-road.  There  is  no  extra 
charge  for  putting  coals  on  board.  The  Pictou  coal  [Nova  Scotia] 
is  conveyed  from .tho' mines  by  a  rEulTraad  of  about  six  miles,. to  the 
shipping  place. 

American  Tariff  on  foreign  imported  coals,  by  act  of  Congress, 
passed  in  August,  1842  =  $2.25  per  chaldron  of  36  bushels  of  80 
lbs.  each,  |1.75  per  ton  of  28  bushels  of  SOlbs.  each,  or  2240  lbs. 
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BrituK  Tariff,  commencing  July  5,  1843,  by  tte  colonial  legisla- 
ture.    Goals — -free,  both  import  and  export."' 

Rate  of-  Toll,  in  1846,  for  American  mineral  coal,  passing  the 
"Welland  canal,  2s.  6d.  per  ton,  for  the  ■whole  distance.  Sea  coal — 
free. 

Freight  from  'the  mines  to  Boston.  Boston  measure  ; — average,  in 
1846,  about  $2.75  per  chaldron;  in  1847,  $2.50  per  chaldron.  To 
Providence,  $2.87^-. 


BOSTON   COAL  TRADE  WITH  SYDNEY  AND   PIOTOU. 

Im^rts  of  Cape  Breton  or  Fidoii,  and  Nova  Scotia  or  Sydney  and  Bridgeport 
coal  inio  Boston,  U.  S.,  m  the  jbUoieing  years.  The  purchases  are  made  m 
Pktou  by  ffie  large  ehaidron  of  IJ  ions,  but  the  Oiislom-houae  returns  are  on 
the  chaldron  of  IJ  tons  or  2,800  pounds,  [36  bushels,]   [48  bushels,  even  mea- 


YecTB. 

Chaldrons  of  li 
tons,  or  2,800 

Tons  of  2,240 

Taars. 

Chaldrons  of  li 

Tona  of  2,240 
ponnds. 

1835 

17,650 

1843 

20,184 

25,230 

1836 

30,453 

1S44 

20,334 

25,417 

183r 

29,691 

37,114 

1845 

42,035 

33.762 

1849 

34,531 

1839 
1841 

3?,eB6 

47,482 
37,536 

1851 

32,486 
30,330 

1842 

21,S99 

27,374 

1S52 

40,764 

The  foUovdnff  staiement  exhibits  the  comparatioe  cost  of  Piotou  or  Sydney  eoal, 
delwered  ai  Boilon,  by  the  chaldron   jf  3b   buihels,   \2,%\^  pounds^  and  the 
of  2,240  pjunds,  undei   the  Amtrtcan  tariff  diUtes  of  1842  and  1846,  re- 


Under  the  tariff 
of  1842,  6i   0. 
per  bushel. 

Under  the    tariff 
of  1846,  30  0.  per 
bualial-. 

DatailB. 

isi 

1.;. 

^■-1 
1-^' 

a 
1 

H 

Mean  prioe  of  ooal  por  chaldron  of  48  bus.  weigh- "| 
jng  3,750  pounds,  [nominally  14  tons,]  from  $3  to 
$3  20,  say  $S  10,       .                                                   J 

Freight  to  BoBtoo,  per  ohaldron  of  36  bushels,  $3  75, 

Both. 
2  32 

2  76 
2  25 

1  85 

2  19 

1  76 

Doll,. 
2  32 

70 

Dolls. 

1  85 

2  19 

Coat,  Bxclnaivo  of  any  discount  or  allowancea,    . 
ReHuI  prices  in  Boaton,  in  1846,  from  $S  to  $9,  per  j 

Cost  of  a  ton  of  PennaylTania  anttraoita,  in  Boston,  . 
Current  retail  prioee,  in  1S47-S, 

7  32 

6  79 

5  75 

6  75 

5  77 

4  59 

6  00 

7  00 

*  Pope's  Journal  of  Trade, '. 

814,  p.  48 

J. 
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Cost  of  Pennsylvania  anthracite,  in  Boston,  as  compared  with  Nova 
Scotia  coal,  in  1846. 

Price  on  shipboard  at  Philadelphia,  5f4.00p.  ton,  to  $4.37'^,  red  aah. 
.Freight  to  Boston,  $1.60  to  1.75         "         1.62|,    " 

Anthracite,    §5.75  §6.00 

1853.  Pennsylvania  anthracite,  freight  charges  from  Philadelphia 
to  Boston,  §3  to  $3.10.  In  former  seasons  the  rates  were  $1.75  or 
$2.00. 

The  cargo  prices  of  coals  of  all  descriptions  are  generally  about 
$1  per  ton  bdow  the  retail  prices. 

To  these  charges  may  be  added,  as  the  case  may  be,  insurance  2 
per  cent.,  and  commission  2^  per  cent. 

A  preference  will  always  be  given  in  tbe  eastern  ports,  wbore  bitu- 
minous coal  is  required,  in  favour  of  the  Nova  Scotia  coal,  over  that 
of  Richmond,  in  Virginia,  on  account  of  the  large  amount  of  sulphur 
in  the  latter. 


2,210  pounds,      currency. 

Ifew  Yorh. — Average  cost  of  Sydney  coal,  exclu- 
sive of  duty  in  1886,  at  Sydney  and  Pictou,  $3.t>0  =  18s.  Od. 
In  1837,            "                 "    *  2.90  =  143.  6.^. 
In  1846,            "                 "  3.02  =  15s.  Od. 


In  1844 — By  tbe  statement  of  a  New  Tork  coal 
importer,  it  appears  that  the  mean  price  of 
Sydney  coal  imported  by  him,  in  that  city,  from  p^.^^ 

the  spring  of  1842  to  the  fall  of  1844,  was,  per  h.  York. 

New  York  chaldron  of  36  bushels,        $3.88  or      3.01 
Add  the  duty  of  1842,         2.25  1.75 

Average  cost  in  the  New  York  market,    $6.13  4.76 

Wholesale  price  same  time,  from  $6.00  to  $7.00, 

say      -  -  -  -  -  -  $6.50 

Comparative  price  of  Pennsylvania  anthracite, 
during  the  same  time,  in  New  York,  per  ton. 

Cost  at  Pottsville,        -  -     2.00 

Freight  and  toll  to  N.  Y,  -      2.60 


Wholesale  price,  from  $5.00  to  $6.00,     -  -  $6,00 

1846 — Cost  of  Nova  Scotia  coal,  with  an  ad  va- 
lorem of  30  per  cent.,  ....     2.69 
Freight  to  New  York,     -            -  .  .     2.00 

$6.50 
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Per  -ohaldroa. 

PriceofPictoii&Sy<ineycoaI,inKY.  1832,    v  $9.50  =  7.39 

1833,  8.50^6.70 

By.the  cargo,           11842  to  1844,  8.75  =  6.90 

$6.50+2.254iity^8.Y5;               1846,  8.75^6.90 

Current  retail  price  of  anthracite,      1847-8,  =  6.00 

"          "        Pictoa  and  Sydney,  1847-8,  =6.60 

ProviSence. — The  following  statement  is  the  result  of  an  actnat 
^jrchaae  and  sak  of  a  cargo  of  Pictou  coal  received  at  ihiB  i>ort,  8th 
August,  1846. 

(GoBt  OB  ibimTd  at  Pictoa,  $3.30,  from  which  a  discount  of  30  cents 
is  allowed,  making  the  cost  price  of  S3.00  per  Pictoa  chaldron. 

^uaiitity,  162  Pictou  chaldrons,  measuring  at  the  <luetom  house, 
7776  bushels  =48  bushels  to  the  chaldron,  or  216  chaldrons  of  36 
baeib^ls  each. 

Weight  of  the  same,  271  tons,  18  cwt.  2  qrs.  8  lbs.  =  607,500  lbs. 

SCherefore  the  actual  weight  fff  the  Pictou  chaldron  lof  48  bashela, 
was  3750  lbs. 

That  of  the  Boston  chaldron  of  36  bushels,  2812  !ba. 

^be  proportionate  weight  of  28  bushels  is  2191  lbs.,  therefore  there 
are '28.7  bushels  to  2240  lbs. 

Coat  of  the  cargo  of  162  Pictou  chaldrons  at  |3.00,  |4.86 

Freight  to  Providence,  $2.87^,  on  216  chaldrons  of  86 

Ijushels, 6.21 

$11.07 

Amount  of  duty  under  the  tariff  of  1842,  -  -         |4.T5 

Amount  of  duty  under  the  tariff  of  1846,  -  -  1.46 

Per  CLal.  of  Per  Ton  of 
2,812  lbs.      2,240  lbs. 

Cost  price  of  the  coal  at  Providence,  under  the  old 

tariff, ®7  23    ^5  82 

Coat  price  of  the  eoal  a*  Providence,  under  the  new 

tariff,  , 5  80       4  60 


Philadelphia^ — Aggregate  of  nine  years  importation  of  foreign 
coals  into  Philadelphia,  viz.,  from  1833  to  1841  :— 


Snsbels. 

Nova  Scotia  coal,  -  *  -    1,204,732 

~     -  '    coal,     -  -  -  -       188,532 


1,393,264  =  43,026 
Annual  average,  -  -      154,607  =    4,780 
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1841 — Importation  of  Nova  Scotia  and 
Cape  Breton  coal  into  Phila- 
delpliia : 

From  Cape  Breton,  /  g?!^"^?'    ^ 
'^  \  isnageport, 

Nova  Scotia,  Pictou, 


English  bituminous  coal, 


129,401 
45,221 


213,430  =    T,622 
31,158=    1,113 


244,588=    8,735 


1841— Price  of  Pictou  coal  on  board,  in  the  SchuyMll : 

25  cents  per  bualiel,             -            -  §7  00 

Richmond  coal,  Virginia,  28|  cents,  8  04 

Alloghanj  coal,  28  cents,    ■            -  7  80 


1846-EstJmated  cost  at  PbiladelpMa  : 

1843,  per  ton. 

1846,  per  ton 

Price  charged  on  board  the  vessel,  at  the 

place  of  export,  $3  37  per  chal- 

dron of  48  bushels,  or  IJ  ton, 

^2  25 

m  25 

Fair  average  freight  from  Pictou  to  Phila- 

delphia, -            -            -            . 

2  50 

2  50 

Duty,      -            -            .            .            - 

1  75 

67 

$6  50        $5  42 


1847 — Wholesale  or  cargo  price  of  bituminous  Alleghany 

coal  at  Philadelphia,  from  18  cents  to  20  cents 

per  bushel  =  |5  00  to  $5  60  per  ton,    - 

1848 — Alleghany  bituminous  coal,  Jan.  1st,  25  cents  per 

bushel,  ------ 

Virginia  or  Eichmond  coal,  Jan.  Ist,  22  cents  per 
bushel,  ------ 

1848 — Wholesale  cargo  price  current  of  anthracite,  Jan. 
1st,  in  Philadelphia,       -  .  -  . 

1853 — Price  of  Pictou  coal  per  miner's  chaldron,  for  the 
Gas  WorliS,  Philadelphia,  exclusive  of  duty. 
Average  freight  and  duty  per  ton  of  2000  lbs.,  accord- 
ing to  freight,  make  it       -  -  $5  25  to 
Sidney  coal  at  mines,   ,     - 


5  60 
7  00 

6  16 

4  00 
3  50 

7  00 


By  the  late  reciprocity  treaty  between  the  United  States  and 
the  British  provinces,  the  importation  of  coal  from  the  British  pro- 
vinces to  the  United  States  will  be  allowed  free  of  duty.  This  treaty 
has  been  signed  by  both  the  conti-acting  parties,  and  a  publication  to 
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that  effect  having  been  made  on  the  11th  of  September,  it  is  now  in 
full  and  complete  operation.  The  treaty  endures  for  10  years. 
Sept.  16th,  1854. 

Magdalene  Jdands. — These,  according  to  the  Report  of  Sir  J.  E. 
Alexander,  Jan.  5th,  1846,  are  parts  of  a  great  coal  formation. 

Prince  Edward's  Island,  formerly  St,  John's. — In  respect  of  its 
geology,  this  island  is,  apparently,  a  continuation  of  the  great  Nova 
Scotia  and  l>[ew  Brunswick  coal-field,  but  no  mines  have  been  worked 
here. 

According  to  an  official  report  of  Sir  J.  E,  Alexander,  dated  Mon- 
treal, Jan.  5, 1846,  Prince  Edward's  Island  is,  in  fact,  one  continuous 
coal-field. 

Gypsum,  Q-rindetones,  ^c,  exported  from  N'ova  Seotia. — The  Nova 
Scotia  and  New  Brunswick  blue  grindstone  bed,  which  crops  out  from 
beneath  the  coal,  is  forty-four  feet  thick,  and  is  probably  similar  to 
the  millstone  grit  of  England.  Eighteen  hundred  tons  of  grindstones 
were  annually  exported  from  hence  to  the  United  States,  some  years' 
ago,  and  probably  more  of  late.  The  price  in  the  United  States  ia 
from  fourteen  to  eighteen  dollars  a  ton. 

Number  of  grindstones  exported  in  1832,  19,240,  valued  at  30s. 
each  =  ^28,860  =  $139,682. 

Of  Gypsum,  one  hundred  thoiasand  tons  were  exported  annually 
from  hence  to  the  United  States,  the  value  in  1830  being  $119,234. 

By  returns  to  a  circular,  addressed  by  the  Secretary  of  the  Trea- 
sury of  the  United  States,  in  1845,  it  appears  that  there  are  at  this 
time  about  200,600  tons  of  foreign  plaster  annually  imported  into 
the  United  States. 

This  plaster  is  admitted  free  of  duty,  but  the  amount  is  exagge- 
rated, for  the  returns  for  1832  give  quantity  of  gypsum  exported 
from  Nova  Scotia  and  Cape  Breton,  as  46,136  tons,  valued  at  10s. 
per  ton,  or  £23,270  &s.  =  |112,627.  In  1844-5,  the  official  value 
was  reduced  to  $77,990." 

!From  an  official  statement  of  the  commerce  of  Nova  Scotia  for 
1852,  the  total  value  of  exports  of  the  Province  was  .£970,780. 
Imports,  £1,194,173.— Total,  ^2,164,953.  Of  the  exports,  .£62,675 
■were  to  Great  Britain ;  to  the  United  States,  £257,849.  Of  the 
imports,  £429,532  were  from  Great  Britain  ;  £347,843  from  the 
United  States. 

»  Official  United  States  Report,  December  3d,  1845. 
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The  entire  western  side  of  this  great  island,  along  a  space  of  three 
hundred  and  fifty  miles,  and  from  forty  to  sixty  miles  in  breadth,  is 
occupied,  according  to  Mr.  Jukes  and  Sir  R.  H.  Bonnycastle,  by 
secondary  and  carboniferona  rocks.  This  country  has  been  very 
imperfectly  explored,  and  the  interior  is  almost  entirely  unknown. 
Of  the  extent  or  absolute  area  of  coal  in  the  carboniferous  region,  we 
are  very  imperfectly  informed.  That  which  is  best  known  is  the 
south-west  part  of  the  island;  and  it  has  been  traced,  at  intervals, 
along  a  space  of  a  hundred  and  fifty  to  two  hundred  miles  to  the 
north-east.  Some  of  the  points,  where  coal  seams  are  intersected  by 
the  rivers,  are  known  only  through  the  reports  of  the  Eed  Indians. 

The  southern  part  of  the  coal  basin,  best  known  to  Mr.  Jukes,  he 
states  to  be  about  twenty-five  miles  wide,  hy  ten  in  length. 

Hitherto  it  does  not  appear  that  coal  has  formed  any  part  of  the 
exports  of  Newfoundland,* 

In  regard  to  the  area  which  is  occupied  by  coal  formations  we  have 
no  information.  It  is  probably  not  less  than  five  thousand  square 
miles,  nor  more  than  10,000. 

Peat, — Large  quantities  of  this  fuel  exist  on  the  island.  Vast 
tracts  of  peat-bog  were  noticed  by  Mr.  Cormack,  in  1823,  who  states 
also,  that  beneath  its  surface  occur  the  trunks  and  roots  of  ti-ees, 
much  larger  than  any  which  ate  now  growing  on  the  island. 

Emigration  from  Great  Britain  to  British  America  and  the  United 
States. — Before  closing  our  statistics  of  North  America,  ifc  may  not 
be  wholly  out  of  place  to  insert  a  statement  of  the  annual  number  of 
persons  who  have  emigrated  hither  during  a  few  years  past,  from  the 
several  porta  of  the  United  Kingdom. 


Dostination. 

Destination. 

British  America. 

Unitod  States. 

Britiah  America. -f 

United  Stalea-f 

Perso™. 

Persons. 

Fermns. 

Person). 

18S3 

38,808 

39,109 

1840 

4o,aeD 

B3,07i 

1847 

100,000 

1S35 

15,E!3 

28,720 

1849 

219,450 

B2,293 

40,043 

1850 

82,961 

212, 7H8 

1841 

38,lBi 

45,189 

1851 

239,255 

1613 

33,518 

28,361 

1853 

28^,945 

IBM 

32,933 

43,881 
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Emigration  from  Great  Britain  during  the  twenty  years  from  1825 
to  1844  inclusive. 


The  British  American  colonies,         -  -     651,386  persons. 

To  the  United  States,  via  the  colonies,         -     569,633      " 

1846 — The  number  of  emigrants  who  landed  at  Quebec  and  Mon- 
trealin  1846,  was  32,753;  of  these  there  were  Irish,  21,000.    Emi- 

f rants  arriving  in  West  Canada,  through  the  United  States,  2,864. 
Imigrants  and  passengers  arriving  in  New  York  from  Europe  in 
1846,  being  upwards  of  300  per  day,  115,230.  Total  emigrants  to 
the  United  States,  arrived  in  IMG,  158,648.     1853,  284,945. 

The  number  of  emigrants  arrived  at  the  ports  of  Quebec  and  New 
York  respectively  for  four  years. 


XeBTB. 

QTObeo, 

.New  York. 

1849 

38,494 

220,608 

1850 

32,292 

212,786 

1861 

41,076 

289,601 

1852 

39,176 

800,992 

1863 

36,176 

209,766 

1847 — Of  the  100,000  pereons  that  emigrated  to  Canada  in  this 
year,  full  25,000  died  of  the  "Ship  Fever,"  either  on  the  voyage,  or 
immediately  after  their  arrival. — "Report  of  the  Montreal  Immi- 
grant Committee  for  1847." 

The  following  is  a  statement  of  the  arrivals;  tonnage,  and  passen- 
gei^  at  the  port  of  Quebec  from  1841  to  1851,  inclusive : 


Teara. 

V«9SB1B. 

Tons. 

Passengers  eiile 

1841 

1,246 

446,642 

,     Sfist 

1842 

864 

807,687 

43,811 

1844 

1,214 

458,981 

19,698 

1846 

1,489 

573,208 

32,908 

1847 

1,444 

542,505 

1848 

1,350 

494,247 

1849 

'      1,828 

602,613 

1860 

1,328 

502,618 

ISSl 

1,469 

673,397 

Custom  receipts  at  Quebec  and  Montreal,  on  imports  at  sea,  and 
of  receipts  at  inland  ports,  1849— .£443,337,  gross  receipts. 

Tons. 

Tonnage  cleared  at  Quebec  and  Montreal  in  1846,  592,517 

■  Cleared  for  the  Lower  Provinces,      .  -  -         6,558 

Total,    -  -  -       ,    -    599,135 
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Population  of  Quebec,  -  -  -     42,052 

"  Toronto,  -  -  -     30,763 

Kingston,  Tipper  Canada — ^The  number  of  steamers  and  propel- 
lers telonging  to  this  port  ia  1846,  was  115. 


HUDSON'S   BAY  TERRITORY. 

OKIGINALLY  STTLBD  RUPBET'S  lAND. 

Royal  Oharter  and  Powers  of  the  Sudsen'e  Bay    Oompafiy— 

fronted  by  Oharlee  the  II. ,  2d  of  M^ay,  22d  year  of  hie  reign.  A..  I>. 
679- — The  extraordinary  magnitude  of  the  powers,  privileges,  and 
jeaourees  of  this  company  being  bat  little  tnown  or  understood,  w« 
hav*  made  an  abstract  of  the"  Royal  Charter  for  the  purpose  of  ex- 
hibiting them. 

The  title  of  the  company, — *^  The  Cfovenior  and  Company  of  Ad- 
venturers of  England,  trading  into  Hudson's  Bay." 

The  grant  comprises  the  sale,  trade  and  commerce  of  all  the  seas, 
bays,  straits,  lakes,  rivers,  creeks  and  sounds,  in  whatsoever  latitnde 
they  shall  be,  that  lie  within  the  entrance  of  Hudaon's  straits ;  and 
all  the  lands  and  territories  upon  the  connfcries,  coasts,  and  confines 
of  ihe  same  seas,  hays,  &e.,  that  were  not  already  in  possession  of,  or 
granted  to,  our  other  subjects,  or  the  subjects  of  any  other  Christian 
Prince  or  State;  together  with  rights  of  fishing  therein;  an.d_the 
Royalty  of  the  sea  upon  the  coast  within  the  limits  aforesaid;  and 
all  mines  royal,  of  gold,  silver,  gems  and  precious  stones,  within  the 
said  limits.  "  The  said  land  shall  henceforth  fee  reckoned  and  re- 
puted :a8  one  of  our  plantations  or  colonies  in  America,  called  S/a- 
pt-rt's  Z*in(7— Prince  Rupert  being  the  first  Governor  thereof;  to  be 
held  a®  of  our  Soyal  Manor  of  Greenwich,  in  the  county  of  Keat,  m 
free  and  common  socage;  yielding  and  paying  yearly  to  'us,  owr 
heirs  and  successors,  for  the  same.  Two  Mlks  and  two  Black  Beavers, 
whensoever  and  as  often  as  we,  our  heirs  and  successors,  shall  hap- 
pen to  enter  into  the  said  countries,  territories  'and  regions  hereby 
granted," 

It  shall  he  lawful  for  the  Governor  and  company  to  mak«  and  lordain 
such  i^asonable  laws,  constitutions,  orders,  and  ordinances,  as  shall 
appear  necessary,  and  at  their  pleasure  to  revoke  and  alter  the  same ; 
and  they  may  lawfully  impose  and  ordain  such  pains,  penalties  and 
pnnishaient3,-«poa  all  offraiders  against  such  laws  and  ordinances,  aS  the 
Governor  and  Company  shall  deem  necessary  or  convenient ;  ;an4  the 
same  fines  and  amerciaments  shall  and  may  be  made  to  the  use  of  the 
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said  company,  witLout  any  account  to  us,  our  heirs  or  euccessora.  Ttey 
sball  have  not  only  tlie  entire  and  only  trade  to  and  from  the  terri- 
tories specified,  but  algo  the  whole  and  entire  trade  to  and  from  all 
havens,  bays,  creeks,  rivers,  lakes  and  seas,  into  which  they  shall 
find  entrance  by  water  err  land,  oat  of  the  territories  aforesaid,  and 
with  all  the  natives  and  people  inhabiting  the  same,  and  with  all 
nations  'adjacent. 

No  part  of  the  said  territories,  nor  the  islands,  havens,  ports,  cities, 
towns  or  places  thereof  shall  be  frequented  or  haunted  by  any  other 
of  our  subjects  contrary  to  the  true  meaning  of  this  grant;  and  all 
su(Jh  persons  are  prohibited  from  visiting,  trading  or  trafficking  in 
the  eaid  territories,  upon  penalty  of  the  forfeiture  and  loss  of  the 
goods  and  other  things  which  shall  be  seized,  as  also  the  ships  wherein 
such  goods  shall  be  found;  and  such  offenders  for  their  said  con- 
tempt shall  become  hound  unto  the  said  Governor  in  the  sum  of  one 
thousand  pounds  at  the  least,  at  no  time  thereafter  to  trade  in  any  of 
the  said  places  or  territories. 

And  we  further  grant  that  all  lands,  islands,  territories,  planta- 
tions, forts,  fortifications,  factories  or  colonies,  within  the  scope  of 
this  grant,  shall  be  from  henceforth  under  the, power  and  command  of 
the  eaid  Governor  and  company,  saving  the  faith  and  allegiance  due 
to  the  Crown ;  and  they  shall  have  power  to  judge  all  persons,  in  ail 
causes,  civil  and  criminal,  according/to  the  laws  of  England,  and  to 
execute  justice  accordingly.  And  free  liberty  and  license  is  granted 
to  the  said  Cfovernor,  and  company  to  send  ships  of  war,  men,  and 
ammunition,  unto  any  of  their  plantations,  forts  or  factories,  for  the 
security  and  defence  of  the  same,  and  to  grant  commissions  to  the 
commanders  and  officers,  and  to  give  them  power  and  authority  to 
make  peace  or  war  with  any  prince  or  people  whatsoever,  that  are 
not  Christians,  in  any  place  where  the  company  shall  have  factories, 
forts  or  plantations,  or  adjacent  thereto.  And  it  shall  be  lawful  for 
the  company  to  build  such  castles,  forts,  fortifications,  garrisons,  colo- 
nies or  plantations,  towns  or  villages,  in  any  places  within  the  limits 
granted,  and  to  send  out  from  England  all  kinds  of  clothing,  ammu- 
nition and  implements,  necessary  for  such  purpose ;  and  to  transport 
orer  such  number  of  men,  being  willing  thereunto,  as  they  shall  think 
fit,  and  also  to  govern  them  in  such  legal  and  reasonable  manner,  as 
the  company  shall  think  hest ;  and  to  inflict  punishment  for  misde- 
meanors, fines  or  breach  of  orders. 

They  shall  have  power  to  seize  upon  all  English  which  shall  sail 
into  Hudson's  bay,  or  shall  inhabit  any  of  the  countries  hereby 
granted  to  the  company,  without  their  leave  and  license  first  obtained, 
or  that  shall  contemn  or  disobey  their  orders,  and  shall  send  them 
prisoners  to  England,  there  to  receive  such  condign  punishment  as 
the  cause  shall  require. 

The  company  shall  have  power  to  examine  upon  oath  all  factors, 
meters,  pursers,  supercargoes,  commanders  of  castles,  forts,  &c., 
touching  any  matter  not  repugnant  to  the  laws  of  the  realm.  And 
all  admirals,  vice-admirals,  justices,  mayors,  sheriff's,  constables,  bai- 
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lifFs,  and  all  other  officers,  ministera,  liegemen,  and  snbjects  whatso- 
ever, are  commanded  to  aid  and  assist  the  said  Gtovernor  and  com- 
pany, as  well  on  land  as  on  sea,  whenever  they  shall  be  required.* 
This  charter  is  still  in  operation. 

The  boundaries  of  this  vast  territory,  as  may  he  perceived,  are  not 
very  satisfactorily  defined  by  this  Charter.  This  point  was  of  very 
little  consequence  at  that  time ;  hut  it  afterwards  proved  the  cause  of 
very  serious  and  long-continued  disputes,  between  the  company  and 
a  rival  association,  called  the  "North-west  Company,"  which  was 
established  in  1783,  The  union,  formed  in  1821,  between  that  com- 
pany and  the  Hudson's  bay  company,  has  greatly  enlarged  its  terri- 
torial limits,  so  that  it  now  claims  a  kind  of  proprietorship  over  the 
whole  of  British  America;  with  the  exception  of  the  settled  provinces 
or  governments. 

,  We  have  previously  cited  the  Charters  of  the  "  General  Mining 
Association,"  and  that  of  "The  New  Brunswick  and  Nova  Scotia 
Land  Company." 

Area  of  the  British  possessions  in  NoHh  America, 

The  Provinces  of  the  Canadas,  New  Brunswick,  Nova  Scotia,  &c., 
is  425,062  square  miles. f  Territories  owned  by  Great  Britain,  in- 
cluding the  Hudson's  Bay  Company's  possessions,  deducting  bays, 
lakes,  &e.,  2,574,938.  British  Honduras  in  Central  America,  62,740. 
Total,  3,062,740. 

The  entire  area  of  the  United  States,  including  Texas,  Oregon,  and 
western  territories,  also  California,  in  1853,  according  to  Mr.  Ken- 
nedy,,is  3,230,572  square  miles.     Of  Bussian  America,  900,000.J 

*  Odiinial  SlatiatioB  of  the  Eritisii  Empire,  Mactin,  Appendix  IIL 

IMcCulloob'e  Gazetteer. 
Commeree  and  BsGaiuces  of  Sritisli  Ameiicn,  Hnnt's  Magaiune,  Vol.  X.,  1814. 
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Greenland  or  Greenland — ^partly  colonized  by  Denmark,  bat  for- 
merly considered  part  of  North  America.  A  regular  coal  formation 
on  the  east  coast  of  tbis  peninsula  was  first  discovered,  we  believe, 
by  Captain  Scoresby,  the  limits  of  whose  survey  extended  from  N. 
Lat.  69°  to  72"  30'.  Northward  of  this  point,  the  exploration  was 
«on.timied  by  Captain  Clavering  to  N.  Lat,  76°. 

The  coal  formation  is  described  by  Captain  Scoresby  as  correspond- 
ing"witli  that  which;,  prevails  around  Edinburgh,  and  with  al!  the  coal- 
fields of  England  and  Scotland.  The  fossil  vegetation  appears  to  be 
analogous  to  that  of  the  European  coal  measures.  The  examination 
of  the  Greenland  coal  beds  was  not  carried  on  beyond  Lat.  71°. 

Captain  Scoresby  remarked  the  prevalence  of  masses  of  secondary 
trap  intruding  among  the  coal  strata. 

Masen  Island,.  Greenland. — Brown  or  Bovey  coal,  in  which  amber 
is  mterspereed,  prevails  here.  In-  these  lignite  beds  occur  the  mine- 
ral reain  called'  retinasphalt.  Beds  of  peat  and  turf  are  also  encum- 
bent upon  granite. 

West  eoast  of  Cf-reentand. — Msoo  Island. — In  both  these  situa- 
tions, secondary  and  tertiary  formations  prevail,  although  priinary 
rocks  are  by  no -means  absent.  Limestone,  containing  fossil  fishes, 
and-  beds  of  shale  and  slate,  with  brown  coal  and  amber,  abound. 
The  isliind  of  Disco  is  mainly  composed'  of  trap  rocks,  and  the  ter- 
tiary formations  including  the  lignites  referred  to.  Mineral  charcoal 
is  announced  as  occurring  In  the  island. 

ByoM  Martin's  Island. — Secondary  or  true  eoal  series. — A  por- 
tion of  this  island  consists  of  rocks  of  the  primitive  class :  but  there 
are  also  secondary  formations,  among  which  is  a  coal-field.  Captain 
Parry  has  reported  that  the  greater  part  of  the  superficial  area  of 
this  newly  discovered  island  consists  of  secondary  red  sandstone,  in 
close  proximity  to  which  is  the  coal.  A  carboniferous  sandstone,  for 
so  it  appears  to  be  considered,  not  only  in  this  island  but  in  Melville 
island,  and  in  various  positions  which  were  subsequently  discovered 
further  to  the  south  and  south-west,  belongs  to  the  true  coal  forma- 
tion, as  in  Europe,  and  other  parts  of  the  world.  The  brick  red 
sandstone,  which  is  described  as  occurring  here,  and  also  seen  at 
many  parts  of  the  adjacent  American  continent  by  later  explorers, 
and  horizontally  disposed  along  the  cliffs  of  Melville  and  Byam  Mar- 
tin's islands,  probably  represent  the  old  or  the"  new  red  sandstone,  or 
portions  of  both ;  but  the  relative  positions  of  these  formations  do 
not  appear  to  have  been  ascertained, 

A  fossil  dicotyledonous  tree  was  found  on  the  shore  of  Byam  Mar- 
tin's Island. 
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Melville  Island. — True  coal  formation. — This  is  the  most  westerly 
point  hitherto  attained  by  any  exploring  expedition  from  the  Atlan- 
tic side.  It  lies  in  N.  Lat.  74°  26',  and  in  W.  Long.  113°  46';  a 
position  -where  the  summer  lasts  but  a  few  weeks. 

Here,  an  extensive  coal  formation  prevails  in  secondary  sandstone, 
overlying  the  carboniferous  or  mountain  limestone.  This  sandstone 
contains  remains  of  arborescent  ferns,  and  casts  and  impressions  of 
the  usual  coal  vegetation.  In  the  specimens  collected  here  that  were 
best  preserved  from  the  influence  of  the  atmosphere,  the  coal  poa- 
seaaed  a  slaty  strneture ;  colour,  brownish  black:  after  burning,  leaves 
grayish,  white  ashes,  and  emits  no  unpleasant  smell  under  the  process; 
Another  species  of  coal  was  also  brought  from  Melville  Island.  Ae* 
cording  to  the  Wernerian  nomenclature,  this  would  be  denominated 
transition  glanee  eoal  or  anthracite,  in  contradistinctioa  from  the 
other  variety,  whieh  held' the  name  of  the  first  or  oldest' secondary 
coal  formation.^  This  so  called  "transition  coal,"' ia  associated  with 
a  sandstone  or  micaceous  quartz  rocta  containing  trilobites,[?]  and 
traversed  by  whin  dykes  or  trap  veins.  We  much  doubt  the  exist* 
ehce  of  coal  formations  of  separate  ages,  as  is  here  indicated',  and'  6hfl 
narrative  of  the  expedition  by  no  means  countenances  such  a  view  of 
the  case. 

The  secondary  coal  would',  of  course,  be  deprived  of  its  bitumen 
and  all  volatile  matters,  in  tlie  vicinity  of  the  intrusive  masses  of  trap, 
as  is  commonly  the  ease :  it  wouldi,  consequently,  assume  the  appear"- 
ance  of  glance  coal  or  anthracite.  This  bifniminous  coal  of  Melvillie 
Island  belongs,  according  to  Mr.  Lyell,  to  the  true  carboniferous 
series. 

B  seems,  therefore,  to  be  fully  settled,  that  nearly  the  wholfe  of 
this  island  is  composed  of  horizontal  coal  sandstone  and  red  sand^ 
stone,  except  at  Table  Hills,  where  the  carboniferous  limestone  made 
its  appearance.  This  latter  rock,  it  has  since  been  ascertained,  is 
extended  over  a  very-  large  space  in  these  northern  regions,  occupy- 
ing nearly  an  equal  area  to  that  of  the  primary  rocks.  According  to 
the  excellent  authority  of  Professor  Lindley,  the  Melville  island  coal 
vegetation  is  decidedly  that  of  the  true  coal  formation,  and  consists 
of  the  usual  sigillarise,  stigmarife,  calamites,  ferns,  &c. 

Prince  Megent'i  Inlet. — On  the  west  side  of  this  inlet  is  the  coun- 
try named  by  Captain^  Parry,  North  Somerset ;  and  on  the  east  side 
is  that  called  bytim  Prince  William's  Land;  both  composed  of  a 
magnesian  limestone,  which  is  supposed  to  correspond  with  the  moun'- 
tain  limestone  of  Europe,  and' with  the  metalliferous  limestone  of  the 
"United  States.  In  association  with  this  rock,  are  other  formations 
which  we  are  led  to  infer  are  all  of  a  later  origin ;  also  fibrous  brown 
iron  ore  and  a  species  of  brown  coal.  Above  the  limestone  reposed 
thick  beds  of  gypsum  and  a  newer  slaty  limestone.  The  coal  spoken 
of  is  probably  not  so  modern  as  the  tertiary. 

To  the  southward  of  the  Inlet,  primary  rooka  occupy  the  largest 
areas  apparently. 

*  ProfasBor  Jameson's  Atctto  Geology. 
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NORTH-WEST  TEBBITOBY. 

BROWN   COAL   FORMATION.       3DPER-CRBTACE0US   STRATA. 

Shores  of  the  Arctic  Sea. — Dr.  Richarijaon,  who  accompanied  Cap- 
tain Franklin's  expedition  of  discovery,  in  tlie  capacity  of  naturalist, 
describes  nmcli  bituminous  sbale  which  formed  precipitous  banks.  In 
many  places  these  cliffs  were  observed  to  be  on  fire;  attributable  to 
the  great  admixtnre  of  sulphur  in  the  shale. 

Brown  coal  is  more  subject  to  spontaneous  combustion  than  the 
true  coals.  The  super-cretaceous  coal  beds,  which  extend  many 
hundreds  of  miles  in  breadth  along  the  upper  Missouri  valley,  were 
observed  by  Lbwis  and  Clarke,  in  1804,  and  by  subsequent  travellers 
ever  since,  to  be  on  fire  in  numerous  places  on  the  borders  of  the 
groat  rivers.  The  same  phenomena  prevail  in  Australia  in  coal  of 
the  like  age.  ' 

Tertiary  and  other  Goal  formations  east  of  the  Roeky  Mountains. 
— In  a  preceding  part  of  this  work,  we  traced  the  southern  portion  of 
this  great  area  of  tertiary  coal  through  the  upper  Missouri  valle/, 
within  the  United  States  limits.  Commencing  at  the  boundary  line 
of  N.  lat.  49,  where  this  formation  is  full  four  hundred  miles  wide, 
yfe  proceed  to  trace  it  in  its  progress  northward. 

It  follows  the  general  range  of  the  Rocky  Mountains  in  a  zone 
which  gradually  contracts  in  breadth  to  the  north.  It  is  intersected  > 
hy  all  the  great  streams  which  descend  eastward  from  the  Rocky 
Mountains,  and  the  coal  seams  thus  exposed  are  from  one  to  eight 
feet  in  thickness.  In  numerous  places  these  lignite  beds  have,  from 
the  period  of  their  earliest  discovery,  been  on  fire,  and  in  one  locality 
it  has  continued  on  fire  for  more  than  forty  years. 

Near  Edmonton,  on  the  north  branch  of  the  Saskatchewan,  Mr. 
Drummond  found  beds  of  a  beautiful  bituminous  coal,  which  Dr. 
Buckland,  from  its  peculiar  fracture,  c6nsidered  to  be  tertiary.  Cap- 
tain Franklin  saw  beds  of  lignite  and  tertiary  pitch-coal  at  Garry's 
island,  off  the  mouth  of  the  Mackenzie  river.  There  occurs  an  ex- 
tensive deposit  of  it  near  the  Babbage  river,  on  the  coast  of  the 
Arctic  sea,  opposite  to  the  termination  of  the  Richardson  chain  of 
the  Rocky  Mountains.  There  were  also  seen  beds  of  tertiary  pitch- 
ooal  opposite  Herschel  island. 

On  the  west  side  of  Great  Bear  lake.  Dr.  Richardson  discovered 
strata  of  brown  coal,  earthy  coal,  and  bituminous  shale  and  clay, 
overlying  a  vast  region  of  magnesian  limestone  and  dolomite,  [Iowa 
and  Wisconsin  limestone.]  He  also  describes  the  lignite  formation 
on  Mackenzie's  river,  as  lying  in  horizontal  strata,  in  four  seams. 
It  is  bituminous,  and,  when  recently  detached,  is  pretty  compact,  but 
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iBOon  splits  into  rhomboiiial  pieces.  It  burns  with  a  fetid  smell,  and 
was  found  by  the  blacksmith  to  be  unfitted  for  welding  iron  when 
need  alone,  but  it  answered  when  mixed  with  charcoal,  although  the 
Btench  it  created  was  a  great  annoyance.  Different  beds,  and  even 
different  parts  of  the  same  seam,  presented  specimens  of  the.  fibrous 
brown  coal,  earth  coal,  conchoidal  brown  coal,  and  the  trg,pezoidal 
brown  coal  of  Jameson.  These  beds  in  some  places  were  on  fire  in 
1789,  when  visited  by  Mackenzie,  and  were  still  burning  in  1827- 

Beds  of  lignite  were  seen  by  Captain  Franklin  at  the  junction  of 
the  Great  Bear  river  and  the  Mackenzie. 

Not  far  from  the  base  of  the  Rocky  Mountains,  and  ranging  paral- 
lel between  them  and  the  western  boundary  of  the  great  limestone 
formation  of  the  north,  the  scientific  explorers  traced,  at  numerous 
points,  coal  deposits  which  varied  much  in  quality,  from  the  brown 
wood-coal  to  an  excellent  pitch-coal,  the  fractured  surface  of  which 
is  marked  with  very  peculiar  concentric  semicircular  depressions.  It 
is  interesting  to  know  that  this  coal,  which  would  be  excellent  fuel 
for  a  steam  vessel,  occurs  on  the  coast  of  the  Polar  sea,  near  the 
MackeuEie,  in  considerable  quantity.  It  was  also  traced  from  the 
49th  to  the  69th  dogree  of  north  latitude.* 

We  believe  that  we  have  collected  and  examined  all  the  published 
details  which  throw  any  light  upon  the  coal  formations  of  the  extreme 
north,  more  especially  those  which  establish  the.  continuity  of  the 
immense  deposits  of  the  tertiary  age.  But  it  would  seem  probable 
that  coal  deposits  older  than  these  tertiary  lignites,  do  also  appear 
in  these  northern  regions.  Without  adverting  to  the  true  coal-field 
of  Melville  Island,  and  the  accompanying  sandstones  which  extend 
from  thence  to  the  south-west  as  far  in  that  direction  as  Great  Bear 
lake,  it  appears,  on  the  authority  of  Dr.  Kichardadn  and  Captain 
Franklin,  that  a  formation  of  the  oolitic  period  exists  in  one  part  of 
the  Mackenzie  valley,  near  the  junction  of  Great  Bear  lake  with  the 
Mackenzie ;  the  sandstone  strata  contain  ammonites.  These  ammon- 
ites were  referred  by  Mr.  Sowerby  to  a  part  of  the  oolite  series,  near 
the  Oxford  clay.  With  these  fossils  occur,  likewise,  carbonized  im- 
pressions of"fems  and  coal  plants,  lepidodehdrona,  &c.  The  splitting 
or  separation  .of  the  lignite  into  series  of  rhomboids  aa  mentioned  by 
Dr.  Richardson,  we  have  often  observed  in  the  eemi-bituminized  wood 
of  the  Oxford  clay,  in  Europe. 

It  deserves  inquiry,  therefore,  whether  at  this  place  we  may  not 
hav^  the  equivalent  of  the  carboniferous  strata,  which  form  a  con- 
spicuous portion  of  the  oolite  series  in  Yorkshire,  and  at  Brora,  in 
Scotland. 

Again,  the  fossils  collected  at  the  point  called  the  Ramparts,  on 
Mackenzie  river,  were  all  referred  by  Mr.  Sowerby  to  the  cornhrash, 
another  member  of  the  oolite  group.  At  Great  Bear  lake,  certain 
strata  were  observed  which  had  a  remarkable  resemblance  to  the 
nuinerous  thin  beds  of  Has  or  alum  shale  of  Whitby.     On  the  border 

*  Capt-aiu  FranJdiu'a  Narrative. 
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of  the  Arctic  ocean,  east  of  the  Mactenzie  towards  Cape  Bathurst, 
the  clifi's  offered  a  singular  resemblance  to  those  of  the  alum  shale  in 
Yorkshire,  upon  which  the  inferior  oolite  rests.  Thus,  there  seems 
some  probability  that  a  part  of  the  oolite  series  really  exists  in  these 
latitudes,  and  that  some  of  the  coal  seen  may  be  as  old  as  that  of 
Yorkshire ;  thus  forming  an  intermediate  deposit,  between  the  true 
coal  of  MelviUe  Island,  on  the  one  side,  and  the  tertiary  coal  range 
on  the  other. 

In  the  vicinity  of  the  Hudson  Bay  Company's  Fort  called  Edmon- 
ton, in  about  north  latitude  53°,' and  west  longitude  112°,  a  seam  of 
coal,  of.  about  ten  feet  in  thickness,  can  he  traced  for  a  very  con- 
siderable distance,  along  both  sides  of  the  river  Saskatchewan.  Sir 
George  Simpson  thus  describes  this  coal.  "  It  resembles  slate  in 
appearance ;  and  though  it  requires  a  stronger  draft  than  that  of  an 
ordinary  chimney,  yet  it  is  found  to  answer  tolerably  well  for  the 
blacksmith's  forge.  Fossil  remains  are  also  found  here  in  abun- 
dance ;  and  at  the  fort  there  was  a  pure  stone,  which  had  once  been 
a  log  of  wood,  of  about  six  feet  in  length,  and  four  or  five  in  girth."* 

Peel  River,  Rat  River,  and  northern  termination  of  the  Rooky 
JlfoMtttffliws.— This  important  stream  [Peel  river,]  falls  into  the  Mac- 
kenzie from  the  south-west,  in  north  latitude  67°  42'.  The  geology 
of  its  vicinity  and  of  that  of  the  Rat  river,  ha8  been  sketched  by  Mr. 
Isbister.     There  is  little  difference  in  these  districts. 

Peel  river. — Below  the  alluvium  are  thick  beds  of  aluminous  shale, 
alternating,  with  which  are  seen  thin  strata  or  brown  coal ;  a  forma- 
tion which  seems  to  be  extensively  distributed  over  all  the  country 
north  of  Slave  lake.  A  loose  red  sandstone  prevails  in  the  district 
west  of  the  Peel  river,  and  is  apparently  the  general  underlying  rock 
to  these  carboniferous  deposits.  To  this  red  sandstone,  succeeds  be- 
low, a  limestone  formation,  which  is  not  particularised  hy  the  author, 
but  is  doubtless  the  same  as  exists  throughout  a  vast  extent  of  the 
norfliern  part  of  America,  and  perhaps  an  extension  of  that  in  Illi- 
nois and  Michigan, 

The  ranges  of  the  Rocky  Mountains  opposite  the  newly  established 
post  of  Fort  McPherson,  north  latitude  67^°,  are  here  dwindled  down 
to  a  comparatively  insignificant  elevation :  few  of  the  peaks  rise  above 
six  or  seven  hundred  feet  in  height.  Viewed  from  the  west,  they 
present  soft  undulating  outlines,  rising  in  a  series  of  terraces.  The 
inferior  or  western  ridges  consist,  generally,  of  sandstone,  while  the 
higher  are  capped  by  limestone.  As  we  trace  these  mountains  to- 
wards the  south,  the  transition  and  primitive  rocks  appear,  and  they 
increase  in  ruggedness  and  altitude.  There  are,  at  one  part  of  the 
chain,  ten  of  these  parallel  ranges,  which  occupy  a  breadth  of  from 
fifty  to  ninety  miles. 

North  of  Rat  river,  and  opposite  the  mouth  of  Peel  river,  the  con- 
tinuity of  the  main  range  dies  away,  and  exhibits  only  irregular 
ridges  and  solitary  peaks,  stretching  towards  the  Arctic  sea.     It  is 

*  Ovorland  Joumej  rouad  the  'World,  by  Sir  George  Simpson,  1847,  p,  89, 
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observable  here,  that  the  succession  of  fonnationa,  rising  from  the 
Secondary  to  primary,  is  from  the  west  to  the  east;  the  eastern 
aspect  being  the  most  abrupt  and  precipitous.* 

^Extent  q/  the  Tertiary  Lignite  Formation. — Beds  of  brown  coal 
have  been  observed  to  the  east  and  west  of  the  mouth  of  the  Mac- 
kenzie, along  the  borders  of  the  Arctic  sea.  Whether  it  be  con- 
tinuous with  that  observed  on  each  side  of  ley  Gape  and  as  far  as 
Behring's  Strait,  we  have  no  direct  or  conclusive  evidence.  But 
there  seems  now  no  doubt  hut  there  is  a  continuous  belt  of  this  for- 
mation from  tho  Frozen  sea,  to  near  the  sources  of  the  Platte,  the 
Arkansas,  and  the  Canadian  rivers  in  the  United  States  territory ; 
nearly  as  low  down  as  north  latitude  35,  which,  following  the  oblique 
direction  of  the  range,  from  point  to  point,  is  little  short  of  2,500 
miles.  How  far  to  the  southward  this  tertiary  formation  extends  is 
still  doubtful :  ■  but  there  is  a  formation  of  coal,  of  some  kind,  as  low 
aa  Sierra  Verde  in  New  Mexico,  in  about  latitude  32°,  and  M.  Hum- 
boldt states  that  lignite  occurs  in  many  parts  of  New  Spain. 

The  breadth  of  this  belt  is  but  ill  defined  at  the  present  day.  Por 
several  hundred  miles  it  probably  averages  one  hundred  miles  wide, 
increasing  towards  the  south ;  but  subsequently  diminished  in  that 
direction ;  and  at  the  boundary  between  the  British  and  American 
territories,  is  four  hundred  miles  broad,  A  vast  breadth  of  country 
between  the  Upper  Missouri  and  the  Platte  rivers,  is  overspread 
by  this  formation,  which  partially  covers  the  cretaceous  beds  of 
Nicollet. 

It  is  impossible  to  arrive  at  any  certainty  in  relation  to  the  super- 
ficial area,  but  we  cannot  estimate  it  at  less  than  250,000  square  miles. 
Until  the  final  settlement  of  this  matter  be  efl'ected  by  more'geo- 
logical  evidence  than  we  at  present  possess,  we  fear  we  must  leave 
the  question  undetermined.  Unfortunately,  the  position  is  too  re- 
mote, and  the  difficulties  in  the  way  of  investigation  are  of  such  a 
formidable  character,  that  it  may  be  long  before  this  interesting  and 
important  question  in  geology  is  satisfactorily  decided. 

Even  far  to  the  southward,  on  ground  much  more  frequently  trod, 
the  geology  is  very  partially  and  obscurely  developed.  Colonel  Long 
states,  that  the  sandstone  which  flanks  the  east  side  of  the  Rocky 
Mountains  acquires  considerable  height  and  breadth,  near  the  sources 
of  the  Missouri,  the  Platte,  and  the  Arkansas ;  forming  a  belt  from 
two  to  many  miles  in  width,  and  containing  fossils.  Dr.  James  says, 
that  this  sandstone  "contains  organic  remains  similar  to  those  in  the 
sandstones  of  the  coal  formations,"  This  rock  is  described  as  arising 
above  the  plain,  abruptly,  like  a  vast  rampart ;  often  highly  inclined 
or  vertical ;  while  the  strata  of  the  plains  [containing  the  tertiary 
coal]  are  horiaontal. 

Thus,  at  various  and  remote  points,  along  the  range  east  of  the 
Bocky  Mountains,  we  have  references,  more  or  less  obscure,  and  fre- 
quent, of  an  older  coal  formation  than  the  mere  lignite  range  which 
stretches  along  the  plains.     Whatever  doubt  may  attach  to  the  pre- 
*  JoornaJ  of  the  Rojal  Geograph.  Soo.,  Vol.  5V.,  lBi5. 
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Benee  of  the  former,  there  can  be  little  or  none  as  relates  to  the  pro- 
digious extent  of  the  tertiary  coal  deposit. 

Western  Territory  beyond  the  Rocky  Mountains. — In  the  neigh- 
boarhood  of  Fort  McLaughlin,  in  Millbank  Sound,  lat.  52°  10'  north, 
coal  has  been  found  "of  excellent  quality,  running  in  extensive  fields, 
and  even  in  dumpy  mounds ;  and  most  easily  worked,  all  along  that 
part  of  the  country."* 

Vancouver's  Island. — According  to  the  narrative  of  Captain 
Wilkes,  United  States  Navy,  coal  o;^,  good  quality  is  found  here,  and 
specimens  were  collected  by  the  exploring  expedition.  He  remarks, 
that  the  Hudson's  Bay  Company  had  made  trial  of  it;  but  owing  to 
its  being  taken  from  near  the  surface,  its  quality  was  not  very  highly 
thought  of.t 

The  Port  of  Oaniosack,  Vancouver's  Island,  with  its  excellent  har- 
bour, promises  to  become  of  great  importance,  especially  on  account 
of  the  coal-field  of  the  north-eastern  district.  The  coal  is  worked  ao 
near  the  surface,  that  the  Cormorant,  steam-sloop,  was  supplied  by 
the  natives  with  sixty-two  tons  within  three  days.  It  is  not  much  in- 
ferior to  the  coal  of  South  Wales,  although  it  yields  considerable  ash.  J 

Vancouver's  Island  is  very  nearly  in  the  same  latitude  as  the  Brit- 
ish Islands,  and  enjoja  a  climate  very  similar,  hut  milder  and  more 
equable.  It  possesses  a  fertile  soil,  magnificent  forests,  and  immense 
fields  of  good  coal,  reaching  to  the  water's  edge  on  various  parts  of 
tho  coast. 

This  coal  is  peculiarly  valuable,  and  an  American  company  is  about 
to  run  a  line  of  steamers  from  the  Columbia  river  to  Panama,  and 
another  company  proposes  to  establish  steam  communication  between 
tho  west  coast  of  America  and  China. 

Prom  these  and  .other  inducements,,  an  export  trade  in  coal  from 
Vancouver's  Island  appears  to  be  under  consideration,  if  the  support 
and  encouragement  of  the  British  government  can  be  secured. 

1853.  Accounts  from  California  state  that  a  number  of  vessels 
were  engaged  in  the  coal  trade  between  Vancouver's  Island  and  San 
Francisco,  distant  000  miles  from  San  Francisco ;  the  coal  in  this 
island  being  as  abundant  and  much  more  easy  of  access  than  that  of 
Oregon, 

Vancouver's  Island  Coal. — Thp  circular  of  Bonnard,  Johnson  & 
Co.,  dated  San  Francisco,  Nov,  15th,  contains  the  following :  "  Goal- 
Importations,  4,543  tons.  During  the  last  fortnight,  two  small  car- 
goes have  been  received  here,  taken  from  a  mine  opened  some  time 
since  in  Vancouver's  Island,  the  first  importation  from  that  quarter. 
The  experiments  that  have  been  made  with  this  coal  have  proved,  we 
ate  informed  very  satisfactory;  and  the  opinion  is  expressed  that  it 
will  answer  well  for  steamer's  use.  One  cargo  sold  at  $15,  and  the 
other  at  |17." 

Queen  Qharlotte's  Island. — Coal  is  also  found  here,  according  to 
Prof.  J.  D.  Dana. 

*  Dunn's  History  of  the  Oregon  Territory,  1844. 

t  Report  to  tho  Secretary  of  the  Na?j,  bj  Lieutenant  Wilkes. 

X  Athemeum,  Fobmnry  3iJ,  1849. 
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North  of  Bebring's  Strait,  Cape  Beaufort,  is  described  by  Captain 
Eeechy  as  composed  of  carboniferous  sandstone  containing  petrified 
wood  and  vegetable  impressions,  and  traveraed  by  narrow  seams  of 
coal,  ranging  in  an  east  north-east  direction.  Tbia  coal  deposit  is 
doubtless  continuous  to  tbe  nortbward,  as  the  same  navigator  traced 
it  at  Icy  Cape ;  and  lumps  of  coal  were  also  dredged  up,  off  tbe 
coast. 

Beyond  the  Icy  Cape,  and  Point  Barrow,  an  abundance  of  coal 
was  observed  upon  tbe  beacb.  Still  further  north,  at  Point  Erank- 
lin,  tbe  surface  of  tbe  beacb  was  covered  with  a  fine  sand ;  but  by 
digging  a  few  inches  down,  it  was  found  to  be  mixed  with  coal. 

The  trade  of  the  Russian  American  colonics  appears  to  be,  in  great 
measure,  absorbed  by  China,  who  gives  her  teas  in  exchange  for  tbe 
American  peltries,  besides  other  things,  to  tbe  amount  of  more  than 
a  million  of  francs,  annually  forwarded  to  Moscow.  Measures  have 
been  lately  taken  by  the  Russian  American  Company,  to  facilitate 
tbe  communications  between  tbe  coasts  of  Siberia  and  the  Russian 
colonies  of  North  America.  The  government  proposes  to  make 
examinations  ib  tbe  Bay  of  -Aiane,  upon  tbe  shores  of  tbe  sea  of 
Okhostk,  in  the  hope  of  finding  a  more  safe  port  and  of  more  easy 
aeceaa,  than  that  of  Okhostk,  for  centralizing  her  commercial  opera- 
tions, f 

Respecting  the  area  of  tbe  country  claimed  by  Russia  on  the  North 
American  continent,  we  have  seen  no  estimate. 

The  extent  of  the  colony  of  Russian  America  was  estimated  by 
Hassel  at  24,000  square  miles.  M.  Kceppen,  of  tbe  Academy  of 
Sciences  of  Petersburg,  calculates  it  at  17,500  square  miles  only. 
Tbia  appears  to  embrace  only  what  was  considered  as  belonging  to 
the  settled  part  of  the  territory ;  but  if  we  take  tbe  boundary  assigned 
to  the  entire  Russian  claim,  that  is,  all  above  54°  40'  of  north  lati- 
tude, and  west  of  140°  west  longitude,  extending  to  the  Artie  ocean, 
the  actual  area  belonging  to  Russia  is  about  900,000  square  miles. 
Between  lat.  54P  40'  and  60°,  tbe  Russian  American  Company  pos- 
sesses on  tbe  mainland  only  a  atrip,  which  nowhere  exceeds  thirty 
miles  in  depth.  The  rights  of  hunting  and  trading  over  the  greater 
part  of  this  last  mentioned  area  have  been  lately  leased  to  tbe  Hud- 
son's Bay  Company.! 

*  ComptB  rendu  do  Oommeroe  Ruaae,  en  1843. 

t  Sir  Oeorgo  Simpaon's  Overland  Jouroej,  p.  121. 

X  Commerce  and  reaouroas  of  B.  America.     Hunt's  Mag.,  Vol.  X.,  1344. 
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CARBONOEBOtrS   POSMAIION. 

So  far  as  webave  any  knowledge,  the  South  American  continent, 
even  more  than  that  of  Africa,  is  singularly  deficient  in  coal  of  the 
oarhoniferous  age.  It  was  long  doubted  whether,  on  either  of  these 
southern  continents,  any  coal  formation  existed  of  an  earlier  date 
than  the  tertiary  epoch.  In  Africa,  however,  it  ia  now  ascertained 
that  true  coal  esists  in  more  than  one  position. 

In  Sonth  America,  if  any  exist  there,  it  ia  probably  within  the 
empire  of  Brazil.  Brown  coal,  of  the  tertiary  age,  has  been  traced 
through  a  vast  space  on  both  sides  of  the  Andes,  but  especially  next  to 
the  Pacific,  at  intervals,  from  Patagonia  up  to  Panama.  There  is  rea- 
son to  conceive  that  this  great  chain  of  tertiary  coal  deposits,  is  of  the 
same  geological  age  as  that  which  we  have  described. as  existing  along 
a  range  of  between  two  and  three  thousand  miles  of  the  North  Ame- 
rican continent.  The  interval  between,  the  tenth  and  thirty-fifth 
degrees  of  north  latitude  remains  almost  unexplored  j  and  with  the 
eseeption  of  twO' or  three  known  points:  within  that  interval  where 
tertiary  coal  appears,  we  remain  -without,  any  datai  wherewith  to  fill 
up,  the  vacant  space  in  reference  to  coal, 

la  relation  to  South,  American  geology,,  more  especially  on  tho; 
Pacific  border,  we  have  perhaps  received  iiior,e'  information  from  M^ 
D'Orbigny*  than  from  any  other  naturali&t.  Thene'  are  exj;ensiye 
exhibitions  of  the  silnrian,, devonian,  aBdevenof  the  carboBiferona 
rocks.  Carboniferous  Umeatone  ocours  at  Laie  Titaca,  in  Per,n_., 
The  base  of  the  Mora  of  Arica  is  stated  to^be  of  ftha  same  rock,  aad. 
the  same  formation  acquires  an  elevation  of  thirteei*  thousand  feet  to 
the  east  and  west,  of  the  great  Boliviaa  syatem.  Ia  the  QhiquitisQ 
system,,  it  forms  summits  6.Y.e  thousand,  feet  high-  But  in  none^  oi 
these,,  nor  at  a,  number  of  other  points  where  similar  formaitions  occur,, 
has  this  author  ascertained  the  preseaee.  of  regular  coal  beds  of  the 
ancient,  series. 

Mr-  Darwin,  who  devoted  four  years,,  from;  1832  to,  X835  inclusive^ 
to  the  iuvestigation  of  the  natural  history  and  geology  of  South 
America,  judging  from  the  position  of  the  tertiary  deposits  which, 

•  M.  D'Orbignj  on  Sontt  Americaji  Geology.     Jameaon'B  Eainburgli  Journal,  1843-1. 
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exist  on  both  sides  of  the  Bouthem  Andes,  entertained  tLe  opinion 
that  the  primary  chain  must  have  had  a  great  elevation  anterior  to 
the  tertiary  period.  In  Chili,  the  Oordilleraa  are  divided  into  tvpo 
chains.  That  on 'the  west  consists  of  stratified  sedimentary  rocks, 
resting  upon  granite.  The  eastern  chain  is  composed  of  sandstones 
and  conglomerates,  which  are  more  recent  than  the  rocks  of  the  west- 
ern chain,  heing  pattly'made  up  of  their  debris.  Mr.  Darwin  conceives 
that  these  eastern  formations  are  of  the  same  age  as  the  tertiary 
deposits  of  Patagonia,  Chiloe,  and  Conception,  and  that  like  them 
they  contain  brown  coal  or  lignite  and  fossil  wood.  He  noticed  at 
one  eacarpement  of  the  Andes,  a  wood  of  petrified  trees,  in  a  vertical 
position.  Some  of  these  were  perfectly  silicified  and  were  dicotyle- 
donons ;  in  others  the  wood  was  replaced  by  carbonate  of  lime. 
Close  to  this  clump  of  silicified  trees,  a  gold  mine  has  been  worked. 
The  latter  details  are  exemplified  in  a  transverse  geological  section 
from  Valparaiso  to  Mendoza,  and  Mr.  Darwin  expresses  his  convic- 
tion that  the  granite  [now  rising  into  central  peaks,  fourteen  thou- 
sand feet  in  elevation,]  must  have  been  in  a  fluid  state  since  the  ter- 
tiary group  was  deposited.* 


REPUBLIC  OF  NEW  GBANADA. 

Province  of  Veragua. — West  of  the  province  of  Panama,  coal" 
beds  have  been  discovered,  but  of  their  nature  and  extent  little  is 
known.  We  are  assured  that  this  mineral,  which  appears  to  be 
brown  coal,  is  here  in  great  abundance,  and  in  ample  quantity  for 
the  supply  of  a  large  extent  of  country  around.  The  existence,  also, 
of  further  deposits  in  the  mountains  of  the  two  Provinces  of  Panama 
and  Veragua,  is  spoken  of  with  some  confidence.t 

Isthmus  of  Panama,  Island  of  Muerta,  ^c. — Brown  Ooal  Forma- 
tion.— This  region  was  explored  in  1841,  by  Mr.  Wheelwright,  for 
the  purpose  of  searching  for  coal,  for  the  use  of  the  steamers  in  the 
service  of  the  Pacific  Steam  Navigation  Company.  After  giving  a 
cursory  examination  to  the  island  of  Boca  Brava,  in  which  there 
was  observed  abundant  evidence  of  the  existence  of  coal,  a  more 
ipecific  and  practical  exploration  was  entered  upon  in  the  island  of 
Muerto,  [Death]  and  some  outcrops  of  coal  beds  were  discovered 
upon  the  beach  dipping  due  west,  at  the  foot  of  a  small  cliff  twenty 
feet  high.  The  place  selected  for  mining  operations  offered  the 
greatest  facilities,  as  the  steamers  could  approach  within  a  hundred . 

•  Martin's  Stalisdcs  of  tho  British  Colonies,  p.  14i.  Also  Proceedings  of  the  Geological 
Society,  Lonaon,  Vol,  II.,  pp.  367,  2!2. 

f  On  the  union'of  the  Atlantic  and  Faoifio  Oceans,  at  or  near  the  Isthmus  of  Panama.  J. 
A.  Bryan,  1346. 
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yanis  of  tlie  shaft.  The  further  preaenee  of  coal  in  other  parte  of 
the  province  of  Panama  was,  at  the  same  time,  ascertained,  while 
this  investigation  was  proceeding, 

Muerto  is  one  of  the  extensive  Archipelago  of  islands,  which  bor- 
der this  coast  and  is  situated  in  north  latitnde  8°  20',  and  in  82°  8' 
west  from  Greenwich.  It  is  withont  iohahitants  and  is  covered  with 
a  dense  forest.  No  other  worts  are  undertaken  here  beyond  the 
ascertainment  of  the  coal.  Respecting  that  which  was  experimented 
on,  in  the  steamer,  by  Captain  Peacock,  he  reported  that  it  burned 
freely,  leaving  a  white  residuum.  He  considered  its  practical  value, 
as  compared  with  English  coal,  in  the  proportion  of  thirteen  to 
eighteen,  and  stated  that  it  bore  a  strong  resemblance  to  the  Talcu- 
huano  coal,  in  Chili,  and  probably  might,  when  mined  from  a  greater 
depth  than  that  penetrated  by  this  trial,  be  sufficiently  available  for 
steam  purposes. 

The  town  of  St.  David  de  Cherokee  is  distant  fifteen  miles  from 
the  opening  of  which  wo  speak,  and  is  about  forty  miles  due  south 
from  the  fine  harbour  of  Boca  del  Toro,  in  the  Atlantic.  At  the 
latter  place  coal  of  precisely  similar  character  to  that  of  the  Muerto 
was  known,  prior  to  these  explorations.  At  St.  David  de  Cherokee, 
and  at  various  intermediate  points,  this  coal  aleo  prevails.  Thua, 
from  the  best  information  attainable,  Mr.  Wheelwright  was  led  to  the 
conviction  that  a  coal  area  of  undetermined  dimensions,  stretches 
entirely  across  the  Isthmus  of  Panama,  in  this  parallel  at  least,  and 
intersects  it  in  the  82d  degree  of  longitude.*  It  is  generally  ad- 
mitted that  this  eOal,  like  that  of  Talcahuano,  is  not  older  than  the 
tertiary  period  but  the  parties  immediately  concerned  in  these  inves- 
tigations did  not  pretend  to  any  geological  skill.  If  Mr.  Wheel- 
wright's views  are  correct,  that  a  desirable  route  might  be  found  for 
a  canal,  or  even  for  a  good  road,  from  Boca  del  Toro,  on  the  Atlan- 
tic) to  Cherokee  on  the  Pacific,  the  distance  being  only  forty  miles, 
and  the  harbours  at  either  end  being  excellent,  it  would  present, 
among  other  singular  features,  the  remarkable  circumstance  of  pass- 
ing from  ocean  to  ocean  through  a  continuous  coal  formation. 

1853.  We  learn  that  various  companies,  English  and  American, 
are  working  the  coal  mines  in  New  Grenada. 

Island  o/  Santa  Clara. — In  a  correspondence  of  the  governor  of 
Guayaquil  it  is  announced  that  coal  of  good  quality  can  be  obtained. 

Santa  F6  de  Bogota. — Coal  occurs  abundantly  on  the  south  side 
of  the  city,  and  even  within  the  limits  of  the  city  itself.  This  fuel  is 
reputed  to  burn  extremely  well,  and  to  give  out  a  great  heat.  We 
have  received  this  information  from  a  resident  of  Bogota,  familar 
with  the  use  of  this  combustible.  A  specimen  of  this  coal  has  been 
presented  to  the  cabinet  of  the  Geological  Society  of  London.  From 
the  character  of  the  fossils  which  accompany  the  formation  in  which 
the  coal  is  imbedded,  it  evidently  belongs  to  the  cretaceous  period, 
and  probably,  is  of  the  age  of  the  Gault  of  England.     These  fossils 

*  Wheelwrigbt's  Report  on  the  Goal  Miaes  on  ilio  lathmus  of  Panama. 
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Have  been  figured  and  deacribed  by  Professor  Forbes  ;*  and,  at  an, 
earlier  period,  similar  fossils  from  tbe  same  locality,  by  Von  Buch. 
They  appear  to  have  a  strong  agreement  with  the  cretaceous  fossils 
first  brought  by  Lewis  and  Clarke;  subsequently  by  Mr.  Nnttall,t 
and  yet  more  recently  by  Mr.  Nicollet,  from  the  cretaceous  beds  of 
the  Upper  Missouri  Val!ey.|  It  seema,  therefore,  not  improbable 
that  the  formation  of  Bogota,  containing  wood  ooal,  is  about  the 
same  geological  age  as  the  formation,  containing  cretaceous  fossils, 
with  thin-seams  of  coal,  and  petr-oleura' in  Upper  Mis8ouri.§ 

Province  of  Ghoco. — Near  the  shores  of  the  Pacific,  fossil  wood 
abounds,  mixed  with  rolled  fragments  of  basalt  and  greenstone.  Thia 
deposit  is  celebrated  for  containing  gold  and  platina.|| 

The  bitumen  of  Murindo,  near  Ghoco,  is  of  a  brownish  black 
colour :  soft ;  and  has  an  earthy  fracture.  It  has  an  acrid  taste ; 
burns,  freely  with  a  smell  of  vanilla,  and  ia  said  to  contain  a  large 
quantity  of  beaeoic  acid.  This  arises,  apparently,  from  the  decom- 
position of  trees  TChich  contaiuedbenzoin.T^ 

In  this  province,  coal,  so  called,  is  found  at  an  elevation  of  seven 
thousand,  six  hundred  and  eighty  feet,  which  is  about  the  same  level 
as  the  coal  of  New  Mexico,  of  Upper  California,  and  of  etwtern  Ore- 
gon, ill  the.  HOrthern  continent. 


REPUBLIC   OF  ECUADOR. 

In  the  eijvicons,  of  the  city  of  Guayaquil,  a  considerable  deposit  ia 
said  to  occur  of  a  new  species  of  resinous  minerali,  which  Mr.  John- 
son, to  whom,  the  specimens  were  submitted,  gaye  the  name  of 
Gtuayaquillite. '  Two,  varieties  have  been  examined,,  and  they  have 
been  declared  to  be  of  orgapie  o?i^n.** 


i,  V  174. 


t  Desoribfld  by  Dr.  Morton  in  Proceedings  Acad.  Nat.  E 

I  Harris,  is  PFoaeedings  qf  tba  Aoadsm;,  Ma;,  1845. 

jHumboldt's  ParBonal  NaiiratiT;e. 

f  Df.  Utb'b  Diefionarj  of.  Arte,  Mining,  &0. 

"»  Philoaophioal  Magaaine,  NoTemliet,  1337. 
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Island  of  Margarita. — A  vast  abundance  of  mineral  pitch  flows 
out  a-t  vsirious  points. 

0uTf  of  Oariaco. — At  the  Punta  d'Araja,  at  Cape  Cirial,  and  near 
Cape  de  la  Brea,  M.  de  HumboHt  obaeryed  a  stream  of  Naphtha, 
issuing  from  mica  slate,  containing  garnets  and  cjanite.  A  contina- 
ation  of  the  same  phenomena  is  repeated  in  all  the  large  West  India 
Islands,  from  Trinidad  to  Cuba,  -where  the  bitnmen  appears  chiefly 
to  exude  from  magnesian  and  modified  rocks.  M.  de  Hutaboldt- con- 
sidered it  a  singular  circumstance  that  this  spring,  the  produce  of 
which  covers  the  sea  to  a  great  extent,  should  issue  from  mica  slate : 
as  all  others,  he  observes,  belong  t»  the  secondary  class.* 

Porto  Oaieth. — About  fourteen  miles '  south  of  this  place,  and 
seventy  miles  from  Caracas,  a  body  of  what  was  teiTued  excellent 
coal  was  disOOTOlred  a  few  years  ago.  Whether  this  be  a  deposit  of 
brown  coal,  or  a  bed  of  solid  bitumen  or  asphaltum,  like  the  Chapa- 
pote  of  Cnba,  ire  have  no  information.  We  should  rather  infer  the 
latter,  reasoning  from  the  vast  amount  of  bituminous  matter  that  pre- 
vails along  the  nortJiern  border  of  the  South  American  continent, 
and  the  great  abundance  of  the  same  substance  in  nearly  all  the  West 
India  Islands. 

Maracat/bo.—^GoTa^&ot  mineral  pitch,  like  that  of  Cuba,  and  copious 
streams  of  petroleum,  occur  oppoaite  the  city  and  on  the  borders  of 
the  lake.  The  petroleum  is  employed  here,  as  at  Havana,  for  pay- 
ing the  sides  and  bottoms  of  vessels.  Towards  the  north-east^argin 
of  this  lake,  which  is  two  hundred  and  fifty  miles  in  circuinfference, 
is  a  remarkable  mine  of  asphaltum,  [pix  montana,]  "  the  bituminous 
vapors  of  which  are  so  inflammable,  that,  during  the  night,  phosphoric 
fires  are  contiuually  seen ;  which  in  their  effect,  resemble  lightning. 
They  are  more  frequent  during  times  of  great  heat  than  in  cool 
"Weather,  and  go  by  the  local  name  of  '  the  Lantern  of  Maracaybo,' 
because  they  serve  both  for  lighthouse  and  compass  to  the  Spaniards 
and  Indians,  who,  -without  the  assistance  of  either,  navigate  the 
lake."t 

Magdalena  River. — According  to  M.  Bouaingault,  bitumen  pre- 
.  tails  along  the  margin  of  this  valley. 

This  naturalist,  who  has  published  a  dissertation  on  bitumen,  shoWs 
that  the'  immense  reservoirs  of  mineral  pitch,  which  exist  on  the 
northern  shores  of  New  Granada,  on  the  banks  of  the  river  Magda- 
lena, at  Payti,  in  Colombia,  and  upon  the  shores  of  Peru  and  Vene- 
zuela, have  a  geological  position  precisely  similar  to  that  in  which  we 
find  bituminous  impregnated  sands  in  Europe :  that  is  to  say,  in  for- 
mations which  we  must  rpfer  to  the  super-cretaceous  group -J 

»  Trarela  and  ReBearehos  of  Alesandar  Von  Humboldt,  1793. 
t  McCullo oh— Geographical  GaaBttaer. 
f  Philoaophical  Magaaine,  ISST. 
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BEPUBLIC   OP   PEfiU. 

Oerro  Paseo. — The  Director  general  of  the  mines  belonging  to  the 
Republic  of  Peru,  has  drawn  up  a  memoir  on  the  coal-fieids  of  hia 
district. 

Near  to  Oerro,  he  informs  us,  from  four  to  ten  leagues,  there  are 
numerous  beds  of  fossil  charcoal,  of  which  the  chief  deposits,  near 
Kaueas,  are  of  very  good  quality,  and  are  seyeral  leagues  in  extent. 
He  has  found  in  these  coal-fields  a  considerable  quantity  of  yellow 
amber,  but  could  not  discover  any  impression  of  the  remains  of  plants 
or  animals.  Thi9  coil  is  used  in  heating  steam  engines,  &c.*  We 
infer  from  this  concise  yet  decisne  statement  that  the  deposit  is  of 
tertiary  age 

In  the  immediate  vicimty  of  the  eelebitted  ailvei  minos  of  Oerro 
Pasco,  at  an  ele^  ation  of  li,27'h  feet  above  the  sea,  coal,  "  of  all  de- 
scrigtiona,"  la  found  in  abundance.  This  convenient  supply  of  fuel 
is  of  particular  importance  to  the  extensive  population  of  the  city. 
There  are  here,  also,  numerous  beds  of  fossil  charcoal,  of  a  quality 
that  may  be  used  for  heating  steam  engines,  and  for  the  like  pur- 
poses.f 

Of  the  geological  circumstances  which  attend  the  position  and 
characterize  the  age  of  the  coal  alluded  to,  we  are  uninformed.  It 
does  not  appear  to  have  been  examined  by  the  scientific  gentlemen 
who  were  attached  to  the  United  States  Exploring  Expedition.  From 
the  private  narrative  of  Ht.  Pickering,  with  the  perusal  of  which  he 
has  kindly  favoured  us,  we  perceive  that  the  plateau  of  the  Cordille- 
ras, including  the  silver  mines  and  the  highest  peaks,  consist  of  sedi- 
mentary rocks.  He  describes  these  as  consisting  of  the  series  which 
ascend  from  the  lias  up  to  the  cretaceous  period,  inclusive ;  and  he 
properly  suggests  whether  the  coal  be  not  a  lignite,  rather  than  a 
true  carboniferous  formation  ?  In  this  respect  he  is  no  doubt  cor- 
rect. We  have  ourselves  seen  casts  of  what  appeared  to  be  tertiary 
fossils,  from  hence,  and  indeed  from  the  height  of  14,000  feet  above 
the  ocean. 

There  are  a  few  specimens  among  the  collection  of  the  U.  S.  Ex- 
ploring Expedition,  in  the  Washington  collection,  of  slaty  coal  slate, 
and  some  thin  flakes  of  impure  coal,  from  Peru ;  but  the  locality  ia 
not  stated. 

On  the  western  slope  of  the  Andes,  opposite  to  Truxillo,  Lieut. 
Maw  observed  what  he  considered  a  seam  of  coal.  This  might  per- 
haps be  a  continuation  of  the  Cerro  beds. J 

t  Smjth  and  Lowa's  Narratiye  of  their  Journey  from  Lima  to  Paris,  1634. 
J  Lieut.  Maw.    Descent  of  the  Amazon  rivet. 


ijGooglc 


REPUBLIC  OF.  CHILI. 


Coal  19  said  to  be  prevalent  in  various  parts  of  the  country,  at  the 
distance  of  from  two  to  seven  leagues  around  Pasco.  The  price  is 
one  real  for  an  araba,  which  might  be  much  reduced  if  the  business 
were  properly  attended  to.* 

Asphaltum,  of  Coxitambo  in  Peru,  This  substance,  which  may 
be  considered  the  type  of  the  species,  has  been  carefully  submitted 
to  analysis  by  M.  Bouaingault.  It  has  a  fracture  which  is  emi- 
nently conehoidal,  and  possesses  a  high  degree  of  lustre.  Specific 
gravity,  1.080.  Carbon,  75.0.  Hydrogen,  9.5 — Oxygen,  16.5,  per 
cent.  The  residuum,  after  burning  before  the  blow  pipe,  was  found  to 
be  0.16  only. 


REPUBLIO   OF  CHILI,  OR   CHILE. 


BegulaHons, 
their  cm^e 

mad 

in  1842,  as  to  money,  weights,  and  measm 

es  in  ChUi,  and 

sponding  values  and  denominations  m  French  and  English  standards. 

Ciiillttn, 

Preneh. 

EngliBji. 

(I  Piastre  — 8riala  =  100ela 

5  ft.  40  cents. 

\  Silvar  rial,  134  cents, 

(.Cent, 

Metro. 
(■Yard,         0  911 

Lineal  moasu 

%     . 

Natioual  Tare, 

{  Eoot,          0  304 
llnoh',          0  025 

Superficial  m 

[L9ure 

SqnarB  Tare, 

0  met™,  sq.  6,9ST 

[Sq.  foot,     0  0939 
Lit 

fArtobe  =  9  gallons. 

34  lit,   0   65) 

Liquid  meaeu 

e,     . 

J  BotHa  ordinarj, 

(  1  Gailoo,  l-9fli  of  an  arrobo. 

1  gallon,  S,J85 
1  pint,     0  473    . 

IQninlal— 4arrobea. 

100  pounds. 

MeaBurea  of  b 

eight, 

1  Arrobfl, 

1  Pound— 2  matea. 

11  Kilogrammes, 
0     K.     460 

16  ounces'; 

[lTon=3,000  pounds. 

920  Kilogrammos, 

2,000  pounds. 

TaHff  of  1844,  JUd-ng  the  offidal  values   of  irmorted  articles  in 

Chili.     Stone 

Valuea. 

According  to  value 

Bp..,..  l.«... 

Chilian  Unities,  per  the  Quintal, 

Frenoli  Unities,  per  100  KilogrnmmoB, 
Bnglisli  UniUes,  per  l«n. 

Piastres.  Cents. 

4(i-.  TOoantfl. 
£2     0   0  = 

20  par  o-o 

Duties  ad  ralorem 

20  per  cent. 

20  per  cent 

Piastres. 

gpeeifio  dutiea. 

Ofr.     94oeEta. 

£»   S  0 
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An  exploration  of  the  coal  beds  that  exist  so  abundantly  in  Chili, 
and  the  other  republics  of  South  America,  has  been  made  by  some  of 
the  most  scientific  engineers,  miners,  and  geologists  of  that  continent. 
The  account  so  far  given  by  them,  is  most  satisfactory.  It  appears 
certain  that  these  countries  will  be  enabled  to  supply  themselves  with 
fuel  of  a  superior  quality  to  the  wood  fuel.  Arrangements  are  mak- 
ing for  working  some  of  these  mines,  and  for  constructing  a  railroad 
from  the  great  commercial  port  of  Valparaiso  to  the  capital  of  San- 
tiago, a  distance  of  about  135  miles.  We  await  the  reports  of  these 
scientific  investigators. 

Tertiary  or  Wood  Coal  Formation  of  the  Chilian  Coast. — Talea- 
huanOf  Arauca,  Chiloe,  ^c. — In  making  arrangements  for  the  intro- 
duction of  the  South  Pacific  steam  navigation,  it  was  a  primary — 
indeed,  the  most  essential — point,  to  ascertain  the  existence  on  the 
west  coast  of  South  America,  of  a  combustible  suited  for  the  purposes 
of  steam.  That  a  certain  description  of  coal  prevailed  in  Talcahuano, 
36^°  south  latitude  had  been  ascertained  several  years  previously, 
although  its  properties  and  amount  remained  uninvestigated. 

In  1834,  Mr.  Wheelwright,  subsequently  superintendent  of  the 
company's  affairs  in  that  quarter,  made  a  voyage  to  the  port  of  Tal- 
cahuano and  obtained  samples  of  the  coal,  which,  on  experiment, 
Seemed  adequate  to  the  object  required. 

In  January,  1841,  the  coast  between  Valparaiso  and  Talcahuano 
■was  hastily  examined,  and  satisfactory  evidence  was  at  once  obtained 
as  to  the  presence  of  a  vast  continuous  strata  of  this  coal.  Previously 
to  this,  Mr.  Wheelwright  had  been  furnished  with  samples  of  a  de- 
scription of  anthracite,  from. the  Cordillera  of  the  Andes ;  probably 
.from  the  metamorphic  secondary  strata  there ;  but  it  was  in  too  re- 
mote  a  position  to  be  made  available.  He  also  received,  as  coal,  a 
mineral  pitch  or  asphaltum,  from  theprovince  of  Piura. 

On  landing  at  Talcahuano,  Captain  Peacock  and  Mr.  W.  proceeded 
to  the  Moro,  a  range  of  hills  in  the  vicinity  of  the  town,  and  found 
seams  of  coal,  visible  in  the  broken  cliffs.  Heretofore  this  fuel  had 
been  simply  taken  from  the  surface,  and  no  subterraneous  mining  had 
been  attempted.  This  work  was  now  commenced.  On  examining 
the  eastern  and  northern  sides  of  the  hay,  extensive  coal  strata  ap- 
peared ;  not  differing,  it  was  judged,  from  that  which  had  been  ex- 
perimented upon.  The  result  of  these  researches  appeared  to  demon- 
strate the  prevalence  of  continuous  coal  beds  along  that  entire  section 
of  Chilian  coast.  About  forty  labourers  were  set  to  work,  and  forty 
tons  of  coal  were  sent  to  Valparaiso  on  trial. 

In  order  to  ascertain  the  most  favourable  positions  for  a  mining 
establishment,  it  was  determined  to  explore  the  coast  of  Arauca,  and 
to  proceed  as  far  south  as  the  island  of  Chiloe,  which  extends  to 
BOuth  latitude  43°  58'. 

Coal  mines  had  for  some  time  been  opened  near  Conception,  and 

anlijeot  to  Spain,  whose  commerce  has  increasoiJ,  Bines  tiia 
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Lad  already  become  a  considerable  article  of  trade  and  conBumption 
at  Valparaiso. 

Captain  Fitzroy,  R.  N.,  found  it  in  great  abundance  at  the  mouth 
of  the  Laraqnita,  where  it  was  also  aubsequently  examined  hj  Mr. 
W.  Its  appearance  was  similar  to  that  of  Talcahuano  ;  the  formation 
being  decidedly  the  same.  Seama  of  similar  coal  were  traceable, 
even  from  the  vessel,  in  the  cliffs  of  the  coast  along  which  the  steamer 
passed,  on  the  voyage ;  and  no  doubt  remained  of  the  continuity  of 
these  deposits,  to  a  very  great  extent.  Passing  Arauea,  the  party 
proceeded  on  to  Valdivia,  and  up  the  river,  about  eighteen  miles,  to 
the  town.  Here  were  obtained  samples  of  the  same  kind  of  coal ; 
but  the  .place  was  considered  too  distant  to  suit  the  required  purposes. 
On  arriving  at  Chiloe,  researches  wer«  commenced.  No  seam  of  coal 
was,  at  first,  observed  in  situ;  although  large  pieces  were  picked  up; 
indicating  its  existence  in  the  neighbourhood  of  San  Carlos. 

An  experiment  made  on  this  fuel,  during  this  exploring  excursion 
of  the  steamer  Peru,  showed  a  comparative  consumption  of  thirteen 
tons  of  Englisb  coal  to  sixteen  tons  of  the  South  American ;  a  result 
which  was  considered  fully  satisfactory.  It  was  further  determined, 
that  the  influence  of  the  latter  upon  the  fire  bars  and  boilers  was 
favourable :  that  it  niade  no  clinkers,  and  that  the  residuum  lay 
lightly  upon  the  bars,  without  adhering  in  the  slightest  degree.  On 
her  second  voyage,  the  Peru  steamed  fifteen  hundred  miles  with  this 
fuel ;  which  fact  seems  calculated  to  set  at  rest  all  doubts  and  fears, 
as  to  its  practical  purposes.  .The  seam  from  whence  this  supply  was 
derived,  has  a  floor,  composed  as  usual,  of  shale  or  indurated  clay — 
fire  clay — and  a  roof  of  carboniferous  sandstone.  About  five  thousand 
tons  were  mined,  at  an  expense  of  about  fifteen  shillings  =:  $3.ti5  per 
ton  :  a  coat  which,  as  may  readily  be  supposed,  would  be  materially 
diminished  during  subsequent  operations,  and  by  later  improvements 
and  experience  in  the  manner  of  working. 

Already  this  Talcahuano  coal  has  been  worked  to  ^ihe  depth  of  more 
than  a  hundred  feet,  and,  at  the  las.t  report,  a  shaft  waa  being  sunk 
to  roach  a  lower  seam  which  wm  thought  to  be  of  a  more  firm  and 
compact  quality.  Machinery,  shops,  railroad,  mole,  and  breakwater 
have  been  constructed,  and  the  ships  of  the  company  were  employed 
in  transporting  the  coal.  Although  these  explorers  made  no  preten- 
sion to  geological  knowledge,  they  expresa  a.  passing  opinion  of  "  the 
evidently  modern  formation"  ofthis  coal.* 

In  1825,  Captain  Beechy,  R,  N.,  made  some  trial  of  this  fuel,  or 
rather  of  .that  which  was  supplied  to  Conception ;  and,  as  we  were 
prepared  to  learn,  pronounced  it  to  be  of  inferior  quality,  and  fit  only 
for  the  forge.  He  states  that  the  beds  occur  in  a  red  sandstone  for- 
mation, and  that  the  coal,  at  that  time,  sold  for  nine  dollars  a  ton.f 
The  correspondent  of  a  Boston  miper,  evidently  of  very  slender  scien- 
tific attainments,  describes  the  Talcahuano  coal  as  much  resembling 
the  English  cannel.     Recently  its  cost,  including  the  putting  it  on 


»  Report  on  the  Mines  and  Coal  of  ChiW,  by  W.  Wheelwriglit,  1S13. 
t  Voyaee  (a  the  Paoific,  1826. 

37 


>y  Go  Ogle 


566  SOUTH  AMERICA. 

board  the  steamers,  has  been  only  $2  50  per  ton ;  a  great  saving 
over  the  price  of  English  bituminous  coal,  which  used  to  be  brought 
out  to  these  ports  at  $10.00  per  ton.  At  Penco,  near  Valparaiso, 
an  inexhaustible  supply  of  similar  coal  ia  now  attainable-* 

In  a  communication  in  Silliman's  Journal  from  Mr.  Wheelwright, 
prior  to  the  report  to  which  we  have  adverted  above,  he  merely  adds 
that  the  coal  of  which  he  had  mined  several  thousand  tons,  was  of 
excellent  quality — a  phrase  of  universal  application — and  that,  "  in 
fact  the  whole  southern  country  is  nothing  but  a  mine  of  coaI."f 

Volume  I.  of  the  Proceedings  of  the  Academy  of  Natural  Sciences 
of  Philadelphia,  contains  a  description  of  a  specimen  of  the  Arauca 
eoal,  by  W.  R.  Johnson,  He  observes  that  "  in  external  appearance 
it  is  nearly  related  to  many  of  the  richest  bituminous  coals  of  Ame- 
rica and  Europe."  ^  His  anaJy^is  appears  to  confirm  thia  view ;  for 
■we  know  of  no  lignite  which  contains  such  an  amount  of  carbon  as 
this ;  being  no  less  than  67.62  per  cent.  The  greater  part  of  the 
mass  is  represented  as  "  of  a  dull  or  pitchy  black  colour.  Its  locality 
is  said  to  be  in  the  province  of  Arauca,  thirty  miles  south  of  the  Rio 
Bio  river."! 

From  a  recent  Journal  we  see  the  following  statement  of  a  new 
and  extensive  mine  of  bituminous  coal  having  been  discovered  at 
Lota  a  commodious  harbour  on  the  south  coast  of  Chili,  about  30 
miles  south  of  the  river  Rio  Bio,  which  enters  the  Pacific  ocean  in 
latitude  36°  55'  south.     The  coal  is  said  to  sell  at  $6  a  ton. 

In  some  statements  made  in  1845  by  practical  operators  at  Valpa- 
raiso, we  observe  that  they  complain  that  the  coal  of  this  country  is 
not  adapted  for  copper  smelting,  "in  as  much  as  it  contains  too  much 
sulphur  and  iron  ;"§  and  coal  for  that  purpose  has  been  brought  out 
from  England,  at  enormous  expense.  The  tertiary  deposits  of  Chiloe 
and  Conception  were  examined  by  Mr.  Darwin,  and  are  described  as 
composed  of  beds  of  sandstone  and  carbonaceous  shale  without  shells, 
but  containing  many  silicified  trunks  of  dicotyledonous  trees,  and 
alternating  with  beds  of  lava.|l  In  1844  there  were  upwards  of 
twenty  coal  mines  open  in  the  neighbourhood  of  Conception. T[  In 
1845  a  railroad  was  projected  from  Valparaiso  to  Santiago.  The 
plan  is  recommended  on  account  of  the  scarcity  and  extreme  dear- 
ness  of  carbonic  fuel,  arising  from  the  insufficient  inducements  to 
work  the  extensive  coal  beds  of  the  interior.** 

The  reports,  in  1846,  of  the  progress  of  Tulcuhuano  coal  mining, 
are  not  equal  to  the  anticipated  results ;  but  we  are  at  the  same  time 
informed  that  the  South  Pacific  Mining  Company,  having  exhausted 
their  first  mines,  have  struck  another  richer  seam,  which  promises  to 

*  Eoaton  paper,  1841. 

-f  SiUiman's  Journal,  July,  1843. 

X  ProoeBdings  Aoad,  Nat.  Soianoe,  PMIadelptia,  May  leth,  1841. 

5  Memorial  of  Copper  Smeltors,  1846. 

f  Prooaedinga  Gcol.  Soo.  London,  Vol.  U.,  p.  311, 1835. 

INilea'a  Register,  1B45. 
*  Mining  JouinaJ,  NoTomber,  1846. 
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produce  more  coal  thao  the  steamers  can  require.  It  ia  destined 
perhaps  to  similar  results. 

Importation  of  Mnglish  Goals  into  Chili. — In  the  year  1845, 
15,149,  in  1846,  8,864  tons. 

The  indiginous  coal  in  the  vicinity  of  Conception,  still  continues 
an  object  of  research.  From  information  which  has  reached  us  from 
Valparaiso,  towards  the  close  of  1847,  it  appears  that  new  mines  are 
oocasionfilly  opened  in  that  country.  At  Talcahuano,  a  new  seam  of 
four  and  a  half  feet  was  proved.  In  the  tide-way  ^f  Penco  they  are 
working  a  bed,  at  some  two  hundred  yards  from  the  heach,  and  have 
cut  in  vertical  depth,  ten  feet  without  passihe  through  the  coal,  A 
third  seam  has  been  opened  at  Perales,  on  flie  road  to  Conception. 
Altogether,  they  speak  of  five  new  mines,  and  commend  the  quality, 
of  course  in  the  usual  manner. 


PATAGONIA. 

A  GREAT  southern  tertiary  formation  has  been  described  by  Mr.  C. 
Darwin,  forming  extensive  groups  on  both  sides  of  the  chain  of  the 
Andes.  These  appear  to  be  the  prolongation  of  the  series  which 
is  80  largely  displayed  in  Chili.  Mr.  Darwin  thinks  that  th^  tertiary 
deposits  of  Patagonia  may  be  separated  into  distinct  periods,  as  they 
have  already  been  done  in  Europe,  and  subsequently  in  North  Ame- 
rica. In  S.  Lat.  50°,  and  elsewhere,  he  found  fossil  shelis  of  this 
period,  with  bones  of  the  mastodon,  and  megatherium,  and  five  or  six 
other  quadrupeds.  Little  is  said  by  the  author  respecting  beds  of 
lignite,  which  are  so  abundant  in  higher  latitudes.*  We  are  not 
informed  whether  the  coal  range  on  the  eastern  flank  of  the  Andes 
corresponds  in  geological  age  with  that  on  the  western  side. 

Tertiary  Lignite  range  of  South  America. — From  the  evidence, 
incomplete  as  it  ia,  which  has  been  adduced  in  the  foregoing  pages, 
it  will  be  seen  that  a  vast  belt  of  tertiary  deposits,  which  contain 
brown  coal  and  lignite,  occupies  the  larger  portion  of  the  countries 
bordering  upon  the  Pacific  Ocean,  from  N.  Lat.  10°  to  at  least  as 
low  down  as  S.  Lat.  50°.  The  intervals  to  which  our  information 
does  not  extend,  or  remain  as  matters  of  inference,  are  the  south- 
western portion  of  Colombia,  the  southern  part  of  Peru,  and  the 
northern  part  of  Chili ;  but  if  the  tertiary  strata  which  are  described 
as  flanking  the  Cordilleras  are  co-extensive  with  those  regions,  as  is 
generally  supposed,  the  whole  length  of  the  tertiary  range  is  scarcely 
short  of  that  of  the  entire  continent.     At  any  rate  we  think  we  do 

^  Proceedings  Qeol.  See.  of  London,  Vol.  IL,  211. 
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not  exceed  probability  in  suggesting  two  thousand  five  Lundred  miles 
as  the  aggregate  length  of  the  tertiary  formation,  in  the  greater 
part  of  which,  we  are  informed,  lignites  abound.  Looking  to  the 
northern  continent,  where  a  similar  zone  has  been  traced  for  nearly 
the  Bame  distance,  and  following  the  same  range,  we  cannot  but  he 
struck  with  the  coritemplatioii  of  this  estraordinary  development  of  a 
single  member  of  the  geological  series. 


EEPTJBLIC   OF  LA  PLATA,  OB  ARGEN- 
TINE  fiEPTJBLIC. 

TJhtil  of  late  years  the  existence  of  mineral  coal  in  La  Plata  had 
had  not  been  suspected,  nor  can  we,  even  now,  speak  with  certainty 
as  to  that  fact.  Along  the  Cordillera,  bituminous  shale  and  indica- 
tions of  coal  are  affirmed  to  be  abundant ;  and  it  is  also  said  that 
there  are  extensive  beds  of  coal  in  the  extreme  south-west  angle  of 
the  country."  These  are  probably  not  older  than  the  tertiary  period, 
and  form  part  of  the  great  zone  of  that  formation  which  we  have 
already  indicated.  Mr.  Darwin  made  some  geological  examination 
of  this  part  of  the  Andes,  and  along  the  Rio  Negro,  between  the 
years  1832  and  1835.  He  also  crossed.from  the  Rio  Negro  to  Buenos 
Ayres,  by  Sierra  de  la  Ventana,  a  chain  almost  unknown  to  travel- 
lers. The  tertiary  formation  occupies  a  wide  area  in  the  south-wes- 
tern part  of  the  country.^ 
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EMPIKE  OP  BKAZIL. 

It  is  still  doubtfnl  as  to  the  presence  of  coal  here.  Specimeas  of 
coal  were  exhibited  in  18*5,  which  were  the  production  of  the  Isle  of 
Santa  Oatherina,  S.  Lat.  27°,  and  of  the  continental  part  of  the  pro- 
vince of  that  name.  The  examination  to  which  these  coals  have  been 
submitted,  appears  to  leave  for  Brazil,  at  least  for  the  present,  small 
hope  of  drawing  from  her  own  soil  the  essential  combustiblea  for  her 
steam  navigation  and  industrial  pui^oaes.*  Much,  however,  remains 
to  be  effected  ere  we  can  arrive  at  a  knowledge  of  the  vast  regions  in 
the  interior  of  this  country.  This  may  yet  he  accomplished  in  the 
course  of  a  few  more  years.  An  English  company  has  been  formed 
to  establish  steam  navigation  up  the  Amazon  river  and  its  tributaries, 
to  form  settlements  and  to  commence  mining  operations.  The 
Amazon  river  alone  can  be  navigated  over  two  thonsand  mdes ;  and 
it  is  proposed  to  effect  a  junction  between  this  river  navigation  and  a 
railroad  to  Arica,  in  Peru.  This  object  is  patronized  bj  the  govern- 
ments of  Brazil,  Bolivia,  Bseuador,  and  Peru.f 

M.  Karsten  has  furnished  two  analyses  of  coals,  said  to  be  the 
production  of  Brazil.  We  give  the  results,  and  think  that  they,  or 
one  of  them,  may  have  been  derived  from  the  extreme  western  limits 
of  the  empire,  and  inay  probably  belong  to  the  brown  coal  series. 
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Specimen  2. 

Carbon,  38.10 

Volatile  matter,   33.50 
Ashes,  28.40 

100.00 


Specific  gravity,      1.289  Specific  gravity,     1,483 

A  small  quantity  of  coal  is  annually  imported  into  this  country 
from  England,  as  shown  in  the  following  table :  the  increase  of  late 
years  is  considerable. 


Tears. 

Tons. 

Deolared 
value. 

Current  prices  per  ton  at 
FemambueQ. 

Par  rnluo  of  £1  sterling 
London,  7  mikais,  117  reis 
Eio  Janoiro. 

18S1 
1833 
1840 
1842 
1344 

S40' 
1,883 

20,601 
30,038 

£9,718 
17,652 
9,607 
17,732 

Tears. 

French. 

Bnglifib. 

in 

1843 

21      62 

£    s.    d. 
1     1     0 
0  17    6 

t  Min 

meZ^ 

le  Commen 
alofLoudo 

;c* 

■r,  ISM- 
2d,  1846. 
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5^0  SOUTH  AMERICA. 

Talne  of  coal  imported  from  Europe  into  Brazil,  and  entered  for 
consumption  in  the  financisil  year  1842-3,  paying  an  import  duty  of 
five  per  cent. 

From  Great  Britain,  708,722  rials :  France,  5,037 :  Portugal,  804 : 
Hanseatic  towns,  134,653:  United  States,  6,881.  Total,  856,097 
rials. 

Lignite. — In  the.  neighbourhood  of  Cratoi  a  town  about  three 
hundred  miles  due  west  from  Pemambuoo,  within  the  limits  of  the 
cretaeeoas  formation,  a  bed  of  lignite  about  two  feet  thick  has  been 
described  by  Mr.  Gardner.  An  enormous  area  of  rocts  of  the  chalk 
period,  according  to  this  traveller,  exists  in  this  country.  "  Between 
the  cretaceous  series  and  the  primary  stratified  rocka,  there  are  no 
traces  either  of  the  carboniferous  or  of  the  oolite  formations ;  nor  in 
any  part  of  Brazil  through  which  I  afterwards  travelled,  did  I  meet 
with  any  signs  of  them."  In  a  note  to  the  foregoing  paragraph,  the 
author  observes,  "  Dr.  Parigot  appears  to  have  found  coal  abund- 
antly in  the  island  of  Santa  Catberina,  in  the  south  part  of  Brazil."* 

This  latter  gentleman  was  employed  by  the  government  to  make 
geological  surveys  in  the  province  of  Santa  Catnerina,  with  especial 
reference  to  coal.  In  a  report  which  he  published  in  1841,  he  men- 
tions a  bed  of  coal  of  about  three  feet  in  thickness,  and  of  consider- 
able superficial  extent.  Dr.  Parigot,  also,  has  reported  upon  the 
existence  of  a  carboniferous  stratum,  which  is  from  twenty  to  thirty 
miles  in  breadth,  and  about  three  hundred  miles  in  length ;  running 
from  south  to  north  through  the  province.  The  best  vein  of  coal 
which  he  opened  he  designated  as  "half  bituminous:"  it  occurs 
between  thick  strata  of  the  hydrous  oxide  of  iron  and  bituminous 
Bchist.f 

The  coal  which  Spix  and  Martins  informs  us  exists  near  Bahia,  Dr. 
Parigot  found  to  consist  of  beds  of  lignite,  and  Mr.  Gardner  thinks 
they  may  be  equivalent  to  those  whicli  he  found  at  Orato. 
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BEITISH   GUIANA. 

Poat-teriiary  lignites. — An  alluvial  belt,  thirty  or  forty  miles  wide, 
borders  the  coast  and  occupies  the  deltas  of  the  principal  rivers.  In 
a  thick  mass  of  variously  coloured  clays  beneath  the  diluvium,  are 
two  deposits  of  fallen  trees,  decayed  wood,  and  other  vegetable  mat- 
ter, in  a  semi-carbonized  state.  The  first  ia  at  twelve  feet  below  the 
surface,  the  second  is  fifty  feet  below  the  surface,  and  is  twelve  feet 
thick.  This  clay  has  been  penetrated  to  the  depth  of  one  hundred 
and  forty-five  feet.  The  trees  are  recognized  to  be  of  the  same  spe- 
cies as  are  now  growing  in  the  vicinity,  and  called  couridas,  and  indi- 
cate two  or  three  distinct  epochs  and  levels  of  surface  on  which  they 
have  grown.* 

Coal  has  not,  wo  believe,  been  discovered  in  this  vast,  but  little 
explored  country;  yet  it  seems  not  altogether  improbable  that  the 
coal  formation  may  yet  be  found  in  the  interior.  Sir  R.  Schomburg 
states  that  Maravacca,  near  the  Orinoco,  rises  to  eleven  thousand 
feet ;  and  Roraima,  the  culminating  point  of  the  Pacaraima  moun- 
tains, ia  eight  thousand  feet  above  the  sea.  They  are  composed  of 
the  older  red  sandstone,  and  exhibit  mural  cliffs  one  thousand  and 
sixteen  hundred  feet  higLf 


PALKLAND   ISLANDS. 

S.  Lat.  51°  to  51°  30'.  Peat.  These  islands,  destitute  of  coal 
or  timber,  are  in  some  degree  compensated  by  their  extensive  fields 
of  peat,  which  vary  in  depth  from  two  to  four  feet.J  In  the  absence 
of  all  other  descriptions  of  fuel,  this  species  of  combustible  may,  at 
some  future  period,  be  of  great  service  to  the  inhabitants.  In  fact, 
even  now,  we  are  told  that  the  want  of  wood  is  abundantly  supplied 
by  the  peat,  which  is  found  in  every  part  of  this  group  of  islands,  and 
is  collected  with  very  little  labour.g 

The  geological  features  of  these  islands  have  been  described  by 
Mr.  Darwin-ll 

s  Ejam  Martin'e  Slntdatica  of  tha  Colonies  of  tlie  British  Empire,  p.  120. 
■f  Report  of  tho  Britiah  Assooiation,  for  1815. 
t  HuDt's  Merehante'  Magaaine,  Fobruary,  1842. 
I  MarUa'a  ^latistios  of  the  Britiah  Colonies,  p.  144. 
j  Prooeedinge  Gaol,  Soo.  London,  March  26lii,  1846. 
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WEST   INDIA   ISLANDS, 


1.  CUBA. 

2.  JAMAICA. 

8.  PORTO  RICO.' 

4.  BARBADOES. 

5.  9UADAL0DPE. 

6.  ANTIGUA. 

7.  TRINIDAD. 

8.  GRENADA. 

9.  ST.  LTICIB. 
10.  MADEIRA. 
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ISLAND    OF    CUB  A.— [Beloetging  to  Spain.] 

Yieinity  of  Savana. — Bitumimms  substance  called  Chapapote, 
Aaphaltum  or  Solid  Bititmen. — Of  this  inflammable  mineral  substance 
there  are  many  varieties,  towhicli  we  shall  refer  in  the  progress  of 
this  book.  They  differ  in  consistency,  from  a  thin  fluid  to  a  solid 
compact  maas,  with  eonchoidal  fracture,  externally  resembling  coal, 
and  in  the  West  Indies,  not  infrequently  mistaken  for  that  combus- 
tible. 

f  Erdpech,  Smnish        \  Asfalto, 

'  \  Judenpech,  ^         '       (  Chapapote, 

Jodenlym,  Portuguese,    Asphalto, 

f  Asphaltum,  Russian,  Asfalt, 

\  Bitumen  Judaicnm,     French,  Bitume. 

Asfalto, 


G-ermaUf  ■ 
Dutch, 
Latin, 
Italian, 


These  comprehend  the  several  species  named  after  their  respective 
qualities,  Naphtha  ;  Petroleum  ;  Maltha,  or  Sea-wax ;  Elastic  Bitu- 
men, or  Mineral  Caoutchouc  ;  Compact  Bitumen,  or  Asphaltum ; 
Mineral  Pitch ;  Bitumen  Candidum ;  Mineral  Oil,  the  Seneca  or 
Genesee  Oil  of  the  United  States, 

The  chapapote  of  Cuba,  commonly  called  eoal,  is  worked  or  mined 
much  in  the  same  manner  as  the  latter  mineral,  and  appears  in 
several  positions  in  the  vicinity  of  Havana  and  Matanzaa.  We  are 
enabled  to  speak  of  this  substance  from  personal  acquaintance  with 
the  localities.  In  the  Transactions  of  the  American  Philosophical 
Society,  Vol.  VI.  p.  191,  and  in  the  London  and  Edinburgh  Philo- 
sophical Magazine  of  March,  1837,  are  notices  of  a  vein  of  so  called 
"  bituminous  coal,"  near  Havana,  by  Richard  0.  Taylor.  We  refer 
to  our  original  notes  on  which  those  communications  were  based, 

Oaaualidad  Mine. — Situated  six  miles  from  the  city  of  Guana- 
bacoa,  three  leagues  from  Havana,  and  two  miles  froin  the  sea  or 
place  of  embarkation.  In  a  region  of  metamorphic  and  magnesian 
rocks,  of  which  the  most  prevalent  are  serpentines,  diorites,  and 
'     "  '   "  '  r  veins  of  quartz,  of  chalcedony,  and  often 
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of  copper,  occurs  the  substance  denominated  chapapote.  Instead  of 
a  coal  seam  in  the  formation  appropriate  to  that  mineral,  which  ■we 
had  been  invited  to  inspect,  we  saw  in  the  midst  of  these  stratified 
roeia,  true  wedge-formed  veins  there,  where  they  appear  at  the  sur- 
face, but  enlarging  downwards  to  the  breadth  or  thickness  of  several 
feet.  The  strike  of  the  Casualidad  vein  is  nearly  north  and  south, 
conforming  to  the  local  range  of  stratification,  although  the  general 
range  is  nearly  east  and  west,  following  the  direction  of  the  island. 
At  the  point  excavated  by  the  negro  workmen,  the  vein  was -laid 
hare,  to  the  width  and  depth  of  near  forty  feet,  each  way ;  its  cha- 
racter being,  for  that  space,  fully  developed,  or  aufBciently  so  to  enable 
a  plan  and  section  to  be  constructed.  Al;  the  outcrop  the  vein  is 
scarcely  a  foot  thick,  hut  at  the  depth  of  thirty  feet  it  is  enlarged  to 
nine  feet,  descending  nearly  vertically.  Thus,  at  the  rate  at  which 
it  continued  to  increase,  in  the  short  depth  proved,  it  was  anticipated 
the  mass  beneath  must  acquire  enormous  magnitude.  Several  lateral 
branches  pass  upwards  from  the  main  vein,  both  in  its  vertical  and 
longitudinal  direction,  all  apparently  ramifying  from  a  volaminous 
mass  below.  Strictly  speakiag,  the  solid  bitumen  was  in  no  case  en- 
closed between  the  walls,  but  seemed  rather  to  occupy  fissures  in  the 
ancient  rocks,  and  cavities  larger  than  we  could  venture  to  speculate 
upon.  The  outcrop  was  easily  traced  about  two  hundred  to  three 
hundred  yards,  but  beyond  this  no  effort  had  been  made  to  prove  the 
vein.  Miserably  inadequate  as  was  the  system  adopted  for  the  ex- 
traction of  this  coal,  we  could  not  but  infer  that  an  enormous  amount 
of  this  substance  might  very  cheaply  be  obtained.  Under  the  manage- 
ment then  going  on,  all  the  water,  as  well  as  the  materials,  was 
hoisted  up  by  hand,  in  small  vessels,  and  conveyed  to  a  distance  by 
a  gang  of  negroes  ;  economy  in  labour  being  in  no  respect  consulted, 
and  no  kind  of  machinery,  not  even  a  windlass  or  wheelbarrow,  was 
,  employed  in  the  so  called  mine. 

ti  regard  to  the  arrangement  of  the  matter  of  the  vein  itself,  we 
noted,  that  the  asphaltum  was  disposed  in  horizontal  laminee,  what- 
ever, might  be  the  inclination  of  the  veins  or  branches ;  thus  essen- 
tially difiering  from  the  usual  character  of  coal  seams,  whose  lamina- 
tion is  always  parallel  to  the  direction  of  the  strata. 

An  analysis  was  made  by  Mr.  T.  G,  Glemson ;  the  result  is  as  fol- 
lows : — 

Carbon,   -  -  -  .  -  34.9T 

Volatile  matter,  -  -  -  -  63.00 

Ashea  or  cinder,  -  -  -  -  2.03 

100.000 

Specific  gravity,  in  three  different  specimens,  1.142 — 1.189 — 1.197. 
Streak — dark,  bistre  brown. 

Externally  it  is  of  a  deep  jet-black ;  having  the  horizontal  surfaces 
of  the  laminae  covered  with  curious  conchoidal  markings,  like  the  im- 
press of  a  seal  upon  black  wax.     These  impressions  are  marked  with 
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eoneentric,  or  rather  witli  escentric  rings,  not  nnlike  the  lines  of 
growth  on  the  flat  valves  or  upper  sheik  of  some  bivalves.  They 
vary  greatly,  in  diameter,  froni  only  half  an  inch,  to  a  foot. 

A  considerable  quantity  of  this  coal  or  asphalte  we  found  excavated 
and  stored ;  some  of  *hich  had  been  employed  by  the  smiths  and 
workers  of  iron  in  Havana.  From  vai'ious  causes,  we  understand 
that  the  mine  has  been  prosecuted  very  feebly,  and  latterly  has  not 
been  in  operation  ;  nor  do  the  proprietora  appear  to  have  a  ready 
market  for  the  material. 

Near  Mavana. — We  see  it  announced  that  a  combustible  similar  to 
that  we  have  described,  has  been  tried  by  the  Spanish  steam  frigates, 
and  had  been  pronounced  on  very  favourably.  The  analysis  is  as 
follows : — 

Carbon,   -  ^  -  ...  .  71.84 

Oxygen  and  hydrogen,    ■  ■  -  14.66 

Ashes  and  cinder,  .  -  . '  13.50 

100.00 

From  the  great  amount  of  impurities  in  this  specimen,  we  presume 
that  it  was  derived  from  some  other  source  than  that  of  Casualidad 
mine. 

Six  leagues  from  the  mine  of  Casualidad,  towards  Mantanzas,  a 
body  of  chapapote  exists,  from  whence  a  few  tons  have  been  for- 
warded to  Philadelphia,  Liverpool,  and  London.  The  geology  of  the 
vicinity  is  of  a  corresponding  character  to  that  we  have  described.* 
The  chapapote  is,  however,  far  more  compact  and  solid  than  that  of 
the  Casualidad  vein.  It  emits,  when  rubbed,  an  agreeable  odour, 
resembling  that  of  amber.  It  is  very  pure,  free  from  all  extraneous 
■matter ;  its  specific  gravity  is  greater  than  that  near  Havana,  and 
the  mineral  is  more  resinous  and  less  friable- 
There  can  be  no  doubt  but  this  is  an  admirable  combustible,  where 
much  flame  ia  a  desideratum,  for  such  purposes  as  evaporation,  and 
for  heating  surfaces;  and  in  this  respect  it  must  be  superior  to  many 
descriptions  of  fuel  whose  proportion  of  volatile  matter  is  less.  For 
the  generation  of  steam,  for  boiling  or  concentrating  the  juice  of  the 
sugar  cane,  Or  for  the  manufacture  of  gas,  this  flaming  coal  appears 
to  be  singularly  well  adapted.  In  other  respects  it  cannot,  of  course, 
compare  with  the  intense,  enduring,  and  concentrated  heat  of  anthra- 
cite. 

As  it  contains  no  sulphuret  of  iron,  the  gas  would  be  wholly  free 
from  any  deleterious  admixture.  The  chapapote  might  also  be  pro- 
fitably employed  in  the  manufacturing  of  lamp-black.  For  domestic 
purposes  it  gives  out  far  too  much  smoke,  in  burning,  to  form  a  desi- 
rable fuel, 

Ohapapote  near  Havana. — Other  positions,  in  the  neighbourhood 
of  the  principal  mine  of  this  substance,  shows  its  prevalence  in  the 
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country.  We  have  ourselves  examined  and  reported  upon  some  exca- 
vations, at  two  leagnea  from  Havana ;  but  they  were  not  of  so  pro- 
mising a  character  as  at  the  Casuaiidad  mine.* 

Mine  Prosperidad. — Partido  de  San  Miguel. — Asphaltum. — Six 
miles  from  Havana,  on  the  road  to  Taposte. 

An  article  of  M.  Castales,  in  the  Diaria  de  la  Sabana  of  1842, 
has  appeaired  in  the  scientific  journals  of  the  United  States,  accom- 
panied by  the  analysis  last  quoted,  hut  which  was  derived  from 
another  source. 

The  substance  here  denominated  bituminous  coal,  is  of  the  two 
vaj-ieties  to  which  we  have  alluded,  and  is  developed  to  a  surprising 
extent.  Two  shafts  have  been  sunk  here,  forty-five  yards  apart.  In 
the  principal  one  of  these,  the  coal  or  chapapote  was  reached  at  the 
depth  of  seven  yards,  and  continued  therein  to  the  depth  of  forty 
yards — the  bottom  of  the  shaft.  From  the  four  sides  of  this  shaft 
four  straight  exploratory  galleries  have  been  conducted,  in  opposite 
directions,  thirty  yards  in  length ;  in  all  which  space  the  mass  of 
hitutrien  continues  horizontally,  and  without  any  interruption.  At 
the  bottom  of  the  shaft,  or  of  the  forty  yards  above  mentioned, 
instead  of  driving  further  in  the  chapapote,  the  miners  proceeded  to 
bore  perpendicularly  down,  about  fifteen  yards  more; — always  in 
coal.  One  of  the  galleries  communicates  with  the  other  shaft,  forty- 
five  yards  distant,  still  continuing  entirely  in  coal.  At  four  hundred 
yards  from  the  principal  shaft,  a  third  pit  has  been  sunk,  which 
roE^ches  the  coal  at  the  depth  of  fourteen  yards. 

The  results  of  the  explorations  are  these.  In  the  small  space  in- 
dicated, a  body  of  coal,  asphaltum,  or  solid  bitumen,,  is  thus  far 
proved  to  be  forty-eight  yards  [one  hundred  and  forty-four  feet]  per- 
pendicular, and  more  than  one  hundred  and  eighty  feet  in  surface  or 
horizontal  extent :  that  is  to  say,  and  it  is  to  be  understood,  so  far 
only  as  had  been  bored  without  reaching  the  bottom.  The  mass  is 
spoken  of  aa  almost  horizontal ;  hut  its  true  form  cannot  satisfactorily 
be  ascertained  from  the  foregoing  data,  and,  moreover,  the  position 
of  the  stratified  rocks  is  stated  to  be  almost  vertical. 

According  to  the  report  of  an  English  engineer,  this  is  one  of  the 
most  extraordinary  mines  in  the  world.  By  his  account,  which  how- 
ever is  not  particularly  intelligible,  the  upper  part  was  highly  charged 
with  bitumen,  and  was  convertible  into  good  coke.  The  lower  por- 
tion consisted  of  an  improved  quality,  being,  as  he  thinks,  less  bitu- 
minous and  much  more  compact.  A  railroad,  we  understand,  has, 
of  late,  been  constructed  from  the  mine  to  the  port.-]-  ■ 

Punta  Icacas. — The  existence  of  solid  bitumen  in  rocks,  near  the 
north  coast  of  Cuba,  not  far  from  Mantanzas,  was  known  to  the  cele- 
brated Von  Humboldt.  This  mass,  he  observes,  reminds  us  of  the 
asphaltum  of  Valorbe,  in  the  Jura  Limestone.J 

•  PhllosopIiieBl  Magaume,  R.  0.  T.,  March,  1837,  aod  TranBaationB  Amerioan  Philosi?- 
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SomethiDg-^of  the  same  kind  also  occurs  at  Puy  de  la  L^ge  in 
France. 

Asphaltum,  in  various  degrees  of  density,  occurs  among  the  ser- 
pentine and  magnesian  rocks  at  other  points  on  the  Island  of  Cuba 
than  those  we  have  indicated.  From  the  direct  observations  that  we 
have  been  enabled  to  make,  it  seems  very  probable  that  all  the  bitu- 
minous matters,  whether  known  under  the  names  of  Chapapote ;  As- 
phalte ;  Mineral  Pitch ;  Petroleum ; '  mastic  bitumen ;  liquid  or  fixed 
bitumen,  and  other  terms, — simple  varieties  of  tlie  same  mineral  sub- 
stance, appear  at  the  surface,  at  the  points  of  fracture  in  the  dis- 
turbed and  metamorphic  regions.  In  other  words,  "  in  the  centres 
of  dislocation  of  the  beds."' 

Petroleum. — Springs  are  abundant  near  Havana,  rising  from  fis- 
sures in  the  serpentine  rocks  at  Guanabacoa,  and  have  been  known 
for  two  centuries  at  least.  In  fact,  the  whole  country  is  impregnated 
with  bituminous  matter,  to  a  surprising  degree.  Even  the  solid  quartz, 
the  serpentine  rocks,  and  the  veins  of  Chalcedony,  have  cells  and 
cavities  filled  with  liijuid  pitch ;  and  the  air  ia  scented  with  it,  when 
these  rocks  are  broken  by  the  blows  of  a  hammer.  In  this  respect 
it  resembles  the  mineral  pitch  found  filling  the  cavities  of  Chalcedony 
and  calc-spar,  in  Russia.f  y 

Even  in  the  bay  of  Havana,  the  shore,  at  low  water,  abounds  with 
asphalte  and  bituminous  shales,^  in  sufficient  quantity  for  the  paying 
of  vessels,  as  a  substitute  for  tar.  It  is  stated  that,  in  buccaneering 
times,  signals  used  to  be  made,  by  firing  masses  of  this  chapapote, 
whose  dense  columns  of  smoke  could  be  recognized  at  great  distances, 
and  served  as  signals  to  vessels  at  sea. 

It  is  matter  of  history  that  Havana  was  originally  named,  by  the 
early  visitors  and  settlers,  Carinb; — "for  there  we  careened  our 
ships,  and  we  pitched  them  with  the  natural  tar  which  we  found  lying 
in  abundance  upon  the  shores  of  this  beautiful  bay."t  > 

Petroleum  leaks  out  in  some,  indeed  in  numberless,  places,  in  this 
delightful  island,  from  amidst  the  fissures  of  the  sei'pentine,  and  per- 
haps has  deeply  seated  sources.  We  are  acquainted  with  abundant 
springs  of  petroleum  between  Holguin  and  Mayari,  in  the  eastern 
part  of  the  island,  and  also  possess  notices  of  others  in  the  direction 
of  Santiago  de  Cuba.§ 

In  fact,  the  entire  chain  of  the  West  India  and  Windward  islands 
present  similar  phenomena  of  petroleum  springs,  beds  or  veins  of 
asphaltum,  and  accumulations  of  mineral  pitch,  and  traces  of  meta- 
morphic and  volcanic  rocks,  in  great  abundance. 

M.  Bousingault,  in  a  dissertation  on  the  bitumens  of  France,  re- 
marks that  the  only  contradictory  fact  opposed  to  his  conclosion  that 
the  geological  position  of  mineral  pitch  is  in  formations  referable  to 
the  super  cretaceous  group,  is  that  given  by  M.  de  Humboldt,  who 

*  Office  de  Pnblioile. 

t  Allan's  Manual  of  MinBralogy,  p.  291. 

+  Early  hiatorj  of  Cuba. 

I  Essai  Politique  aur  I'lsle  ds  Cuba. 
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saw  at  Punta  d'Araya,  on  the  coaat  of  CM-racag,  petroleum  iaauing 
from  mica  slate.  To  these, exceptions  might  be  added  many  more; 
for  we  have  seen  in  the  greater  part  of  the  larger  islands  of  the  West 
India  chain,  tliat  petroleum,  mineral  pitch,  and  asphaltum,  in  various 
degrees  of  solidity,  appear  between  the  fissures  of  ancieQt  rocks,  par- 
ticularly of  the  magnesiaji  class,  serpentine,  euphotide,  fee, -and  in 
regions  where  no  supercretaceouB  rocks  occur,  in  their  neighbourhood. 
So  also,  in  Europe,  bitumen  occurs  in  older  formations,  from  the  coal 
measures  down  to  granite. 

The  chemical  results  of  these  inquiries,  however,  .tire  these : — That 
glutinous  bitumens  are  mixtures  of  two  substances,  which  we  can 
One  of  these  principles  is  solid  and  fixed,  and  in  its  nature 
'    i  to  asphalt.     The  other  is  liquid,  oily  and  volatile,  and 
resemjjles  petroleum  in  some  of  its  properties.* 

Vegetable  remains  *!«  2'j*/'a.— -The  recent  calcareous  tufa  deposits, 
so  common  in  the  north-eastern  portions  of  Cuba,  contain  vast  quan- 
titieS'Of  vegetable  casts,  impressions  of  stems  and  leaves,  and  seeds 
of  plants,  such  as  abound  in  the  vicinity  at  the  present  time.f  We 
have  collected  abundant  specimens  of  these,  at  the  baSe  of  the  meta- 
morphic  limestone  range  of  mountains  on  each  side  of  Gibara.' 

SHIPMENTS  OP  COAL  PROM   GREAT  BRITAIK  TO  THE  WEST   INDIES. 

The  trade  in  coals  from  Great  Britain  to  the  West  Indies  is  limited. 
They  are  partly  required  for  furnaces,  but  the  principal  quantity 
consists  of  a  particular  description  of  coal  for  steam  purposes,  under 
contract  with  the  British  government,  and  is  a  trade  of  comparatively 
recent  origin. 

The  government  stations  are  Jamaica,  Antigua,  and  Barbadoea, 
and  some  coals  go  to  St.  Thomas's.  The  average  price  of  the  coals 
thete  is  about  45s.  to  4Ts.  per  ton,  [  =  $10.90  to  111-40,]  according 
to  the  demand.  They  have  been  freighted  from  London,  costing  20s. 
per  toil  there.  The  freight  from  Newcastle  to  the  West  Indies  is 
27s.  ed.  to  SOs.J 

English  Bituminous  coal  imported  into  the  British  West  Indies.^ 
—In  1831,  48,536  tons;  1832,  43,980;  1840,  82,564;  1841, 
71,311;  1844,  77,338;  1845,  102,339.  _ 

British  coals  imported  into  the  Foreign  West  Indies. — In  1844, 
26,592  tons;  1845,  22,154. 

In  the  West  Indie^  the  price  of  coal  varies  from  45s.  to  47s.  per 
ton,  for  government  contracts ;  it  has  been  occasionally  much  higher. 

Spanish  tariff  on  coal  imported — valuation  $3.75  per  ton.  Duty, 
32|  per  cwt. 

The  importations  of  copper  ore  from  Santiago,  aud  other  ports  of 
Cuba,  constitute  a  very  considerable  portion  of  the  trade  of  Swansea. 

*  Philosopliiaal  Magarina,  t33T. 

+  Trans.  Amer.  Phil.  Society,  Vol.  IX.,  p.  210. 

t  Erideuce  on  the  Coal  Trade  of  London,  in  1838,  p.  104. 

I  OfBcial  Tables  of  Rsveiiue,  Commerce  and  Populatioii. 
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The  ships  employed  m  this  trade  are  from  300  to  500  tons  burden. 
The  chief  back  freight  for  these  ships  is  Welsh  coal.  It  was  feared 
by  the  shippers  of  this  Welsh  coal  that  the  discovery  of  a  supposed 
bituminous  coal,  of  high  Talue,  at  more  than  one  point,  within  a  few 
miles  of  a  shipping  port  of  the  island  of  Coba  itself,  ■would  materially 
diminish,  if  not  entirely  cut  off,  the  market  for  the  supply  of  the 
free-burning  coals  of  South  Wales.*  Owing,  however,  to  other  cir- 
cuiQstances,  rather  than  to  any  deficiency  in  the  quality  of  the  Cuba 
aspbaltum,  there  has  not,  at  present,  been  experienced  any  change 
in  the  importatiton  of  foreign  coals ;  but  the  demand  in  a  tropical 
climate  can  never,  we  think,  for  obvious  reasons,  be  very  extensive, 


II.    J  A  M  A I C  A.— [Gkeat  Bhitain.] 

Three  or  four  thin  seams  of  true  coal,  embedded  in  ehale,  were  des- 
cribed in  1825,  by  Sir  Henry  Be  la  Eeche,  near  the  north-eastern 
extremity  of  the  island.f  None  of  these  beds  were  in  sufficient  thick- 
ness to  constitute  a  profitable  or  workable  coal  stratnm.  It  appears, 
also,  that  bituminous  coal  exists  on  the  other,  or  south  side  of  the 
island,  within  ten  miles  of  Kingston,  It  burns  with  a  clear,  bright 
flame,  and  is  said  to  be  good  ;  but  the  thickness  of  the  seam  there  is 
not  mentioned.J 

Island  Tariff. — On  coals,  [except  those  for  the  Royal  Mail  Com- 
pany,] 6d.  per  ton ;  duties  under  the  British  act,  1842,  4  per  cent. 


III.    PORTO    E ICO.— [Spain.] 

In  the  returns  of  exports  from  this  Spanish  island,  coals  are  men- 
tioned.    We  possess  no  further  information. 

»  BemoQgtmtiTS  to  Sir  Robart  Peal,  March,  1842. 

t  Trans.  Geol.  Societj  of  London,  Vol.  H.,  scoond  eeries,  p.  143. 

j  Miniag  Journal,  London,  April,  1837. 
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IV.    BARBADOES.—[Geeat  Britain.] 

Oompaet  bitumen  or  asplialte  abounds  here,  as  id  several  otker 
West  India  Islands.  In  this,  it  sapplies,  in  a  gr^afc  measure,  the 
place  of  coal.  Dr.  Wilkins  has  published  some  "  observations  on 
the  green  mineral  naphtha  of  Barbadoes." 

The  calcareous  rocks  here  are  frequently  impregnated  with  bitu- 
men. There  is  a  petroleum  or  burning  springs  at  St.  Andrew's 
parish.  It  goes  by  the  name  of  green  tar,  and  often  supplies  the 
want  of  pitch  and  lamp  oil.* 

Tariff  on  Coals.-\ — Colonial  duty  on  coal  imported,  2s.  per  ton. 
Crown  foreign  duty,  20  per  cent. 

May,  1845, — It  is  announced  that  some  "  very  superior  coal"  has 
been  discovered  on  Grove  Plantation  estate,  "  and  various  parts  of 
the  island,  which,  for  plantation  purposes,  is  considered  fully  equal 
to  the  imported  English  coal."  This  substance  may,  perhaps,  be  the 
solid  bitumen  or  asphalte  above  alluded  to. 

We  have  recently  seen  an  analysis  of  this  bituminous  coal  by  Mr. 
Herapath,  as  follows.  We  place  by  its  side  in  another  column,  the 
analysis  of  the  Cuba  chapapote,  whereby  the  analogy  of  the  two  is 
satisfactorily  shown  :— 

Barbadoes.         Cuba. 

Bitumen,  resolvable  by  heat  into  tar  and  gas,     61.60        63,00 
Coke,  or  Carbon,        -  -  -  -     36.90        34.97 

Ashes,  (no  sulphur,)  -  -  -  -       1.50  2.03 

Total,        -  -  -  -    100.00     100.00 

Mr.  H.  observes,  that  *'  the  large  proportion  of  bitumen,  in  pro- 
portion to  the  carbon,  will  prevent  this  coal  from  being  used  as  com- 
mon fuel,  unless  it  be  mixed  with  some  substance  more  fised  iii  the 
fire.  Hard  charcoal,  more  refractory  coal,  and  even  perhaps  earthy 
substances,  would  be  beneficial.  It  could  be  employed  in  the  pro- 
duction of  gas,  of  which  it  would  furnish  a  large  quantity,  and  of  a 
very  rich  quality,  even  exceeding  that  of  cannel  coal — the  best  for 
that  purpose  hitherto  known." 

The  Chairman  of  the  Ba-rbadoes  Railway  has  announced  that  the 
geological  formation  of  the  Scotland  district  of  the  island,  which  he 
had  opportunities  to  inspect,  leaves  little  doubt  that  it  contains  coal 
measures  to  a  great  extent. 

The  Barbadoes  Standard  confirms  the  above,  and  states  that  the 
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result  of  a  scientific  examination  of  the  parishes  of  St,  Andrew  and 
St.  Joseph,  leada  to  the  confident  belief  of  the  existence  of  useful 
coal.  This  combustible,  it  is  stated,  is  different  from  that  bituminous 
substance  so  long  in  use  in  Barbadoes,  of  ■which  the  analysis  of  Mr. 
Herapath  is  furnished  in  a  preceding  paragraph.* 


GUADALOUP  E.— [France.] 

Contains  a  volcano,  rising  five  thousand  five  hundred  feet  above 
the  sea.  It  has  no  regular  crater,  but  smoke  issues  out  of  three  or 
four  different  spots.  Not  far  from  the  shore,  south-west  of  the  vol- 
cano, is  a  place  in  the  sea  which  sends  up  boiling' hot  water. 


A  N  T I G  U  A.— [Great  Britain.] 

Althoush  somewhat  celebrated  for  the  abundance  of  petrified  ter- 
tiary wood  that  it  contains,  specimens  of  which,  when  polished,  are 
exceedingly  beautiful,  it  does  not  appear  that  coal  has  yet  been  dis- 
covered within  the  limits  of  the  island-f 

The  monocotyledonous  structure  of  the  stems  of  palms  is  beauti- 
fully preserved  in  these  lignites,  and  no  examples  surpass  them  in 
beauty  and  interest.J 

Jour  distinct  species  of  fossil  palm  occur  in  the  pliocene  tertiary 
of  the  island  of  Antigua.  | 

•  MinlDg  Journal,  Fabruary  14tli,  184S. 

J  Dr., Nugent. 
ManteU's  Medals  of  Creatiou,  Vol.  L,  p.  10. 
g  Profesaoc  Unger. 
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T  R I N I D  A  D.— [New  Granada.] 

The  ;pitch  lake,  lagoon,  basin,  or  plain,  [for  it  has  teen  called  by 
all  these  epithets,]  is  sufficiently  remarkable  to  require  notice  in  oar 
lists  of  deposits  or  accumulations  of  bituminous  substances.  It  is 
described  as  three  miles  in  circumference ;  but  its  depth  is  unknown, 
being  incapable  of  admeasnrement.  This  substance  is  used  for  pay- 
ing the  bottoms  of  ships,  and  probably  differs  little,  except  in  density, 
from  the  chapapote  of  Cuba.  We  may  not  greatly  err,  if  we  ascribe 
them  to  a  common  origin.* 

The  pitch  lake  of  Trinidad  is,  perhaps  the  most  remarkable  locality' 
.of  asphaltum  in  the  world.  It  occupies  the  highest  land  in  the  island, 
and  emits  a  strong  smell,  sensible  at  ten  miles  distaftee.  Its  first 
appearance  is  that  of  a  lake  of  water ;  but  when  viewed  more  nearly 
it  seems  to  be  a  surface  of  gl^s.  In  hot  weather,  its  surface  liqui- 
fies to  the  depth  of  an  inch,  and  it  cannot  then  be  walked  upon.  The 
geological  data  in  the  vicinity  exhibit  traces  of  geological  agency : 
and  not  only  in  the  lake  itself,  but  in  the  neighbourhood,  are  seen  holes 
and  fissures,  sometimes  containing  liquid  bitumen. f  ^Fissures  of  great 
length,  from  four  to  six  feet  wide,  traverse  the  surface  of  this  lake  in 
every  direction,  and  are  generally  filled  with  water.  The  consis- 
tence and  general  appearance  of  the  asphalte  is  that  of  pit-coal ; 
only  the  colour  is  rather  grayer.  It  is  very  brittle,  and  breaks  into 
small  cellular,  gl^sy  fragments.  Some  of  the  more  elevated  parts  of 
the  surface  are  covered  with  thin  brittle  scoria. 

We  know  not  if  any  practical  employment  of  a  mineral  substance, 
here  so  astonishingly  abundant,  has  yet  been  suggested  or  under- 
taken, on  an  extensive  scale.  It  surely  was  not  placed  there  in  vain. 
Beside  the  purpose  above  mentioned,  that  of  paying  ships,  and 
thereby  protecting  them  from  that  pest  of  the  West  Indian  seas,  the 
teredo,  or  borer,  it  is  capable  of  being  used  as  an  ordinary  varnish, 
and  in  a  variety  of  minor  matters.  J 

It  has  been  attempted  to  apply  the  asphaltum,  brought  from  this 
lagoon,  to  the  same  objects  as  pitch  and  tar;  but  it  is  found  to 
require  so  large  an  admixture  of  oil  that  it  becomes  too  expensive. 
If  it  could  be  economically  applied,  Trinidad  might  furnish  abundant 
supplies  for  the  whole  world. § 

Petroleum. — South  of  Cape  de  la  Brea  is  a  submarine  volcano, 
which  occasionally  boils  up  and  discharges  a  quantity  of  petroleum. 


t  Dr.  Ur 
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Another  oeonrs  on  tlie  east  aide  of  tlie  island,  which  throws  up  on  the 
shore  masses  of  bitumen,  black  and  brilliant  as  jet, 

Coal. — Schistose  plumbago  has  been  discovered  in  Trinidad,  and 
near  it  is  a  mine  of  coal,  about  five  miles  from  the  sea-shore.*  We 
have  seen  no  details. 

Lignite Mr.  Link  has  made  microscopical  observations  on  some 

lignites  from  Trinidad,  and  has  recognized  therein  the  structure  of  the 
wood  of  the  palm.f 


G  R  E  N  A  D  A.— [Great  Britain.] 

We  have  not  heard  of  the  discovery  of  coal  beds,  but  it  is  reported 
by  Dr.  Simpson  that  the  red  aecondary  sandstone  of  this  island  con- 
tains vegetable  fossils ;  such  as  the  leaves  and  stalks  of  plants.l 


ST.  L U C I E.— [Great  Britain.] 

In  corroboration  of  the  geological  evidence,  so  frequently,  and  we 
may  even  say  so  universally  presented,  that  the  entire  group  or  range 
of  the  Antilles,  from  Trinidad  to  Cuba,  has  been,  from  time  to  time, 
subjected  to  volcanic  influence,  which  is  occasionally  felt  even  at  the 
present  day,  we  add  here,  that  this  island  yet  contains  an  active 
volcano.  Its  summit  m  more  than  four  thousand  feet  above  the  sea 
level,  and  within  its  crater  are  several  depressions,  filed  with  boiling 
water  and  mnd.  From  one  of  these  rises,  at  invervals,  a  column  of 
smoke.  The  last  eruption  of  this  volcano,  of  which  we  have  any 
information,  took  place  in  1812, § 

•  MarUn's  SfatisUos  of  tlie  Britisli  Colonies,  p.  25. 
t  Annalea  des  Mines,  tomo  XVII.,  p.  676. 
I  Martin's  Statistics  of  the  British  Colonics,  p.  43. 
g  Geography  of  America  and  the  Wast  Indies,  p.  28. 
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ISLAND  OF   M A D E I E A.— [PoETUGAL.] 

Beown  coal  or  lignite  occurs  on  the  nortt  side  of  the  island,  on- 
the  banks  of  one  of  the  tributaries  of  the  St.  George.  iProfessor 
Johnstone  considers  it  to  be  the  dried  relict  of  an  ancient  peat  bog, 
and  ^hat  its  lustre,  compactness,  and  rhombodial  fracture,  are  due  to 
the  action  of  the  basalt  which  overlyes  it.     An  analysis  gave 

Carbon, 60.70 

Hydrogen,      -  ,  -  .  .       5.82 

Oxygen  and  nitrogen,  ...     83.48 

100.00 

and  20,05  of  ash.  Ihia  is  the  organic  constitution  of  true  peat ;  but 
no  peat  exists  at  present  in  Madeira,  nor  has  been  noticed  so  near 
the  equator.  It  is  suggested,  therefore,  that  thia  deposit  may  indi- 
cate a  former  colder  climate  in  that  latitude. 
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COAL-FIELDS     OF    THE    WOULD. 


A  LATG  English  paper  estimates  tbe  annual  produce  of  coal  in 
Europe  as  follows  :— 

British  Islands,              .            .            -            -  37,000,000 

Eoigium, 5,000,000 

France,             .             .            .             -             .  4,200,000 

Prussia,             -...'-  3,500,000   ' 

Austria, 700,000 

Spain, 550,0(30 

50,950,000 

The  produce  of  coal  in  British  America,  amount  not  ascertained. 

United  States,  1853— 

Pennajlrania,  anthracite  and  bituminous,  7,000,000 

Maryland, 533,980 

Other  States  not  ascertained. 

For  the  area  of  the  coal-fields  in  Europe  and  America,  see  Intro- 
duction, p.  28. 

In  Eussia,  on  the  northern  shores  of  the  Black  sea,  bituminous 
coal  (brown)  has  been  found  in  abundance.  ■  The  richest  Bussian 
coal-field  is  on  the  shore's  of  the  sea  of  Azof,  between  the  Dnieper 
and  Donetz  rivers  ;  it  is  said  to  be  equal  in  qnality  to  the  best  Eng- 
lish, and  may  be  delivered  at  a  port  on  the  Dnieper  or  Don  rivers, 
for  about  4s.  to  5s,  per  ton. 

A  section  of  the  works  at  Lissitchia  and  at  Ealkia,  on  the  Donetz, 
shows  that,  in  a  depth  of  900  feet,  there  are  12  seams  of  coal,  the 
united  thickness  of  which  amounts  to  SO  feet.* 

«  Bulletin  de  la  SodiStiS  GiSologiqua  de  France,  138,  p.  237,  from  let  edition  of  Tajlor'a 
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The  capital  invested  in  the  Britisli  coal  trade  is  estimated  at 
^10,000,000,  and  the  value  at  the  mouth  of  the  pit,  ^10,000,000. 
At  the  points  of  consumption,  including  expenses  of  transportation 
and  other  charges,  the  cost  is  said  to  be  £20,000,000.  For  the  sup- 
ply bf  London  alone,  3,637,878  tons  of  coal  are  required  for  manu- 
facturing and  domestic  purposes ;  the  coasting  vessels  conveyed,  in 
1850,  upwards  of  9,360,000  tons  to  various  ports  in  the  United  King- 
dom, and  3,350,000  tons  were  exported  to  foreign  countries  and  the 
British  possessions.  The  number  of  persons  employed  in  mining  the 
coal  was  120,000.* 

Goal  is  reported  to  have  been  found  on  the  Nile,  near  Assuan. 
The  first  vein,  six  feet  thick,  is  100  feet  below  the  surface.  The 
second  is  deeper,  3  feet  thict,  and  of  excellent  quality.f  It  is  also 
said  to  be  found  in  various  parts  of  Africa  and  Asia. 

In  China,  there  is  evidence  that  there  exists  several  varieties  of 
coal — tertiary,  or  brown  coal,  bituminous  of  various  kinds,  cannel 
coal  and  anthracite  jail  of  which  have  been  in  use  for  ages  for  domes- 
tic purposes,  and  in  the  manufaeturo  of  iron  and  other  metals  in  this 
remarkable  country. 

There  is  also' abundance  of  coal  in  Australia  and  New  Zealand, 
besides  various  other  localities. 

We  have  taken  the  liberty  of  quoting  from  a  'work  just  published,! 
the  following  Table  of  the  amount  of  Iron  produced  at  the  present 
time,  1854,  in  Europe  and  United  States. 

Tons. 

Russian  Empire,     -             -             -            -  200,000 

Sweden  and  Norway,          -            -            -  155,000 

.      Great  Britain,         -             -             -            -  3,000,000 

Belgium, 300,000 

Prussia, 150,000 

Saxony, 7,000 

Austrian  Empire,   -             -             -            -  225,000 

Rest  of  Germany,                -            -             -  100,000 

Switzerland,            -            -            -             -  15,000 

Eranee, 600,000 

Spain, 25,000 

United  States  of  America,               -             -  1,000,000 


'b  Metallic  Wealth  of  &e  Uaited  States. 
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MONEY,  WEIGHTS  AND  MEASURES. 


GEEAT  BRITAIN. 


Gold. — The  standard  gold  sovereign  containing  l-12tli  alloy,  -weigliB 
123.274  grains.      , 

1  lb.  troy  of  this  standard  gold,  computed  at  ^63.  17.  10^  per  oa,, 
is  coined  into  46,74  sovereigns  =  £iG.  14-  6.  No  duty  ia  charged 
on  its  coinage. 

Value  of  the  sovereigns  in  the  United  States  currency=  |4  83c. 
8m. 

Silver. — The  standard  silver  contains  18-240ths  alloy. 

1  lb.  of  this  silver  is  coined  into  66  shillings,  of  which  4  are  taken 
as  seignorage,  or  mint  duty;  nearly  6  per  cent.  Value  per  lb.  stand- 
ard ^3.  6.  0.     Each  shilling  contains  87.27  grains  standard. 

1  lb,  troy  of  the  same  silver  is  coined  into  32  Company's  Rupees, 
of  which  2  per  cent,  are  taken  as  mint  duty. 

Copper  ia  valued  at  ^£224  per  ton  =  24  pence  to  the  pound  avoir- 
dupois. 


Comparative  Currencies. 


Spanish  Piastre,  4  4^ 

Prussian  Bix  dollar,  3  0 

United  States  dollar,  4s.  \Qdec.,  4  1^ 

Hindostan,  Sicca  Rupee,  2  0 

I'rencb,  Franc,  0  9  6£ 

English,  Shilling,  1 


Prenoh.         United  States. 

frane  ct.        dollar  c. 
5     43  1.05 

0.72 
5     18  1.00 

0.48 
1     00  0.19.3 

1     16  0.24 


1  lb.  avoirdupois,  = 
Berlin. 


Weights. 
3.544  Grammes  of  France  =  0.97  lb.  of 


>y  Go  Ogle 


590  GEBAT  BEITAIN. 

112  Ibg.  =  1  cwt.  of  wLieh  20  cwt.  makes  1  ton  —  2240  lbs, 
English  ^=  1  quintal  Engl, 

1  English  ton  =  10.1465  metrical  quintals,  or  1,015  Kilogramnaes 
of  France. 

1  Kilogramme  nsuel  of  France  is  2?5,  3os.  i^dwt.  avoirdupois. 

1  metrical  quintal  of  France  ia  220  lis.  English  =  100  Kilo- 


■  Weight  of  1  Newcastle  chaldron,  of  coals,  2,6T5  Fr,  Kilog,  =  2 
tons  and  13  cwt.  Engl, 

Weight  of  1  Last  about  3J  tons,  =  99.54  cubic  feet. 

26J  cwt.  was  the  legal  weight,  by  act  of  Parlt.  1831,  of  1  London 
chaldron  of  coals, 

53  cwt,  1  Newcastle  chaldron. 

1  barrel  of  meat  =  200  Iba.,  1  tierce  of  do.  =  304  lbs. 

1  sack  of  flour  =  280  lbs. 

Measures  of  Gapacity  and  8oUdity. 

1  English  Winchester  bushel  contains  2150,42  inches  ^=  35.236 
French  Litres." 

1  English  Imperial  bushel  contains  2218  inches,  weighing  80  lbs, 
of  water. 

2.84  English  Winchester  bushels  =:  SJ  cubic  feet  =;  22  imperial 
gallons  ^^  1  hectolitre. 
'  ■  26J  English  bushels  to  1  ton,  when  dry. 

1  English  bushel  weighs  84  or  85  lbs. 

1  ton  =  252  imperial  gallons. 

On  ike  old  system  of  Belling  eoaU  by  measure. 

1  sack  of  coals       -  -  -  -  ^3  bushels. 

Ivat  -  -  -  -  -  =^3  sacks. 

I'll  sacks. 

1  heaped  London  chaldron  -  -  <  36  bushels. 

(  4  vats, 
21  chaldrons  -  -  -  -  =1  score. 

1  Imperial  bushel  even,  -  -  2218  cubic  inches, 

1  Imperial  bushel  heaped,  -  -  2815        do. 

1  Boll  =  36  Winchester  gallons,  -      =  967B        do, 

1  Fother,  -  -  -  -  =  77,414        do. 

1  Last,  [now  used  in  the  Hanse  Towns,]    ^  99,540  cubic  feet. 

7^  bolls,     -  -  -  -  -  -  =^1  cub,  y'd  coal. 

6  bolls,       -  -  -  -  -  =:  1  chaldron. 

In  Ireland,  1  barrel  or  kish  represents  6^  cwt,  or  about  3  barrels 
to  1  ton. 

In  Scotland,  36  cubic  yards  of  coal  are  equivalent  to  32  tons 
weight. 

In  England,  1  cord  of  wood  is  4  feet  high,  8  feet  long,  and  4  feet 
deep  =  128  cubic  feet. 
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Measures  of  Length  and  Area. 

1  French  m^tre  iB  =  Bft.  Sin.  Zldea.  =  Sft.  28o(ec.  =  39m.  Slldec. 
-  -ri     T  ■•    ■         -1  ("0.4046  Hectara  of  ^France. 

484U  aq.  yards,  (0.7025  Joch  of  Anstria. 

The  imperial  acre,  English,  is  to  the  Scotch  acre  as  1  to  1.261, 

do.  do.  Irish  acre  as     1  to  1.62. 

1  Irish  acre  contains  1  acre  2  roods,  19  poles  English. 
30J  Irish  acres  are  equal  to  49  imperial  acres. 

The  English  commercial  and  financial  year  closes  on  the  5th  of 
January,  annually. 


KINGDOM    OP    BEANCE. 

Money,  WeighU,  and  Measures,  and  their  equivalents. 

G-old, — 1  Kilogramme,  of  standard  gold  is  coined  into  155  Napo- 
leons or  20  franc  pieces. 

1  Gold  Napoleon  or  new  Louis  =  16s.  M.  Eng.  =  |3.86  U.  S.  = 
20  francs. 

1  Livre  =  1  sovereign  =  £1  sterling  =  24  francs  T6c.  =  $4.84 
U.S. 

Par  value  in  London  of  £1  sterling  =  25  francs  57  cen. 

Sihsr.—l  Kilogramme  [one-tenth  alloy]  is  coined  into  200  francB. 

250  Francs  of  the  Paris  mint  are  equal  to  100  Sicca  Eupees. 

1  France  9d.  69(2eo.  Eng.,  generally  estimated  at  Idd.  =  $0.19j 
U.S. 

The  franc  is  divided  into  10  decimes  =  0(2.  .969  each.  100  cen- 
times =  0^.  .0969  each. 

5  Franc  piece  ;^  4s.  O^dec.  Eng.  currency  =  4s.  Sd.  Canada  cur- 
rency-=  10.97  U.  S. 

1  English  sovereign  ^=  24  francs  76  cen. 

1  English  shilling  =  1  franc  16  cen. 

5  Shilling-piece  —  1  crown  ^  5  francs  80  cen. 

1  United  States  dollar  =  ^1.00  =  5.18  francs  =  4.16  Eng.  shil- 
ling. 

1  Million  of  francs  =  ^40,000  :=  ?193.500. 
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Weights. 

1  Kilogramme  =  1000  grammes  =  2  lbs.  3  oz.  4|  dr.  Eng.  =  2 
lbs.  204  dec.  avoir. 

1  Gramme  is  the  lOOOtli  part  of  a  kiligramme. 
.    1  Livre  usuelle  or  French  pound  =  500  grammes  ^=  1  lb.  1  oz.  10^ 
dr.  =  lib.  1  dec.  =  7717  English  grains. 

1  Metrical  quintal  ^  0  ton  0985  =  220  Iba.  ^  486  dec.  English. 

10.1465  Metr.  quin.  [of  100  kilog.]  =  1  ton  English  =  2240  lbs. 

1014.  65  Kilogrammes  =  1  ton  Eng.  =  10.146  metr.  qnintals. 

1  Metrical  tonne  =  1000  kilogrammes,  for  coal,  10  metr.  quintals 
=  20  German  centners  or  quintals, 

1  Metrical  tonne  =  2207  lbs.  English. 

1  Ton  English  =  10  quin.  15,940. 

1  Metr.  quin  Eng.  =  0.09843. 

Measures  of  Length. 

,     (  Pied  usuel  =  foot  1  inch  122  dec.  :=  1-6  of  1  toise. 
(  French  foot  =  3.048  decimetres  —  12.78  Eng.  inches. 

1  French  metre  ^  3  feet  3  inches  37  dee.  ~  39  in.  371  dee.  —  3 
feet  28  dee.  Eng. 

1  Centimetre  =  0.39371  inches. 

1  Decimetre  =^  3.9371  inches. 

1  Decametre  =  32.809  feet. 

1  Hectometre  =:  109  yards  1  foot  1  inch. 

1  Kilometre  =  10  93  yards  633  dec. 

161.024  KilomMres  =  100  English  miles. 

1  Myriam^tre  =  10,936  yards,  330  dee.  =  6  miles  1  furlong,  28 
poles. 

1  English  mile  =  1,6  kilometres ;  3  English  miles  ^=  4.8  kilo- 
metres ;  5  English  miles  =  8.0  kilometres ;  10  English  miles  ^  16 
kilometres  ;  20  English  miles  ^  32  kilometres;  25  English  miles  = 
40^  kilometres ;  30  English  miles  —  48  kilometres ;  40  English 
miles  ^  64  kilometres ;  50  English  miles  =  85^  kilometres  ;  60  Eng- 
lish miles  =  96  kilometres ;  70  English  miles  =^  113  kilometres ;  80 
English  miles  =  129  kilometres ;  90  English  miles  =  145  kilometres ; 
100. English  miles  ^=  161  kilometres. 

1  English  mile  =  1640  metres. 

1  Toise  usuelle  ^^  6  feet  6  inches  735  dee.  ^^  6  metres  57  dec. 

1  Aune  usuelle  ^=  1  yard  3  dee.  Eng.  =  3  feet  11|  inches  Eng, 

1  League  —  2000  toises  =  2  miles  743  yards  =  4263  yards  Eng- 
lish =  3898  kilom.;  36,214  leagues  =  100  English  miles. 

Measures  of  Qapaoity.  ■ 

1  Litre  is  a  cube  of  which  the  side  is  1-lOth  of  1  metre  ^^^  1.763 
pint=  0.264  gallon. 

1  Decalitre  ^^  2  gallon  1  pint  60  dec. 
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1  Hectolitre  ^=  90  kilogrammes  ^^  2,838  bushela  =  3^  cubic  feet 
=  22  imperial  gallons. 

11.26  Hectolitres  =  1  ton  English. 

1  Wheel-barrow  load  =  |  of  1  hectolitre  =  150  lbs.,  nearly. 

1  French  Boisseau  usuel  =  0.354  English  bu. 

1  London  chaldron  =  25J  quintals  or  cwt.  =  1295  kilog.  =  17.26 
hectolitres. 

1  Newcastle  chaldron  =  53  quintals  or  cwt.  =  2991  kilog.  =  36 


1  Muid  =  1.124.  hhds. 

Measures  of  Solidity. 

1  Stere  =  1  cubic  metre  =  35.3174  cubic  feet  English,  for  stone, 
peat,  timber,  &e. 

1  Deci-stere  =  3.53  cubic  feet. 

1  Deea-atere  =  353.1T4  cubic  feet. 

1  Oorde  of  i^food  =^  2J  steres  ^=.  97  cubic  feet ;  but  with  local 
variations. 

1  Banne  of  charcoal  =  50  cubic  feet. 

1  Cubic  metre  =  35.31  English  feet  cube. 

A  stere  of  wood,  produces  on  an  average,  68  kilogr.  40  of  char- 
coal. 

Measures  of  Area. 

1  Arpent  of  land  =  1.043  acre. 

1  Are  of  land  =  0  rood  098  dee.  =  about  l-40th  of  1  acre  =^  100 
square  metres. 

1  Hectare  =  2.471  acres  =  11,960  square  yards  =  10,000  square 
metres. 

4.046  Hectares  =  10  acres  English  =  100  acres  French. 

1  Square  kilometre  =  0.386  English  square  miles  =  1,196,044 
square  yards. 

1  Square  mile  English  =  3,097,600  square  ya: 

Hules. 


To  reduce  French  kilogrammes  to  English  pounds,  multiply  by  2,205, 

"  "  quintal  metriques  to  Eng.  pounds,  multiply  by  221, 

"  *'  quintals  to  English  pounds,  multiply  by  113.37. 

*'  "  metres  to  English  pounds,  multiply  by  39.375. 

"  "  cubic,  metres  to  Eng.  cubic  feet,  multiply  by  35,32. 

"  "  grammes  to  English  grains,  multiply  iby  15,4340. 

"  "  loths  to  Eng.  pounds,  multiply  by  0.032,208,435. 
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RUSSIAH  EMPIRE. 


RUSSIAN    EMPIRE. 
Weights,  Measures,  and  Money. 

1  Poodj  Pud  or  Pond  =  36  lbs.  11  drachms  English.    Sometimes 
40  Russian  poirnda  to  1  pood. 
,  110  lbs.  Russia  is  eqaivaleut  to  100  lbs.  English. 

43  Kussian  lbs.  ^=  1  pond  or  pood  ^=  16  kilog.  38  ^^  36  lbs.  1  oa. 
11  dr. 

56  Ponds  =^  1  ton  Eng.  There  is  also  another  of  63  poods  to  the 
ton ;  and  another  of  50  poods  to  the  ton. 

The  Rnssian  ponnd  is  rather  heavier  than  the  avoirdnpois  pound. 

1  Chetivert  ^  12,800  Eng.  cubic  inches  ^  5.952  imperial  Eng. 
bushels  =  209.740  Fr.  litres. 

1  Last  ^=  1^8  Quarters. 

The  Moscow  foot  =  13.17  Eng.  inches  =  3.343  Er.  decimetres. 

1  Russian  Archine,  or  Arsheen,  or  Ell  ^=  28  Eng.  inches. 

1  Russian  Verst  =  1500  archincs  =  3500  Eng.  feet  =  1167  yards 
—  1,066  Pr.  kilom.  Therefore  a  verst  is  two-thirds  of  an  English 
mile  ^=  5  furlongs  76  yards  =  53^  chains. 

150,814  Russian  versts  =  100  Eng.  miles. 

Produce  of  the  Crold  Mines  of  Russia,  [Ouraland  Siberia,]  from 
1830  to  1842,  belonging  to  the  Crown  and  to  individuals  : 

Rnssian  Pouds.     Eng.  lbs.         Tons,  lbs. 

Mines  belonging  to  the  Cro'^vn,  1830 

to  1842,  .  ,  -  .     2,052  =   73,872  ^  32    00 

Mines  belonging  to  individuals,         -     4,119  :^  148,284  =  66  444 


3,171  =  222,156  =  98,444 


Money. 


0-old  Ourrenc^.—DxiGut  of  1796,  $2.29c.  U.  S.  "1      ,  ■      ■ 

Gold  Ruble  of  1799,       0.73.1     "      inotmciron- 
Imperial  of  1801,  7.83.6    "     )      ^" 

Demi  Imperial,  3.86.6     "      in  circulation. 

Flatina  Ooim. — £,X  sterling. 

1  Silver  copec  =  Ofr.  4c.  =^  ^^  part  of  a  silver  rouble  =^  3g.  2d. 
1  Silver  Rouble  =  4  Er.  francs  =  $0.77  United  States. 
Consequently  1  silver  copec  =  77c.  U.  S. 

100  Oopecs  :^  1  rouble.  But  the  silver  rouble  varies  in  value  from 
88.  2c?.  to  nearly  4s.  English,  according  to  the  distance  from  the  cap- 
ital, =  $0.75  to  $1.00 

1  Paper  Rouble  is  worth  about  lOi?.  and  is  usually  considered 
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equivalent  to  1  fr.  =  19.33e.  TJ.  S.,  and  is  alao  in  mercantile  tran- 
aaotions  divided  into  100  copeos,  [represented  in  copper  coin.] 

1  Copper  Copec  is  therefore  ^=  1  centime  of  a  franc  =  c.0.193 
U.  S. 

Par  value  for  ^1  sterling  in  London,  6  roubles,  40  cop.  of  St. 
Petersburg,  at  3s.  l^d.  per  eacb  rouble. 


KINGDOM  OF  PRUSSIA. 

PRUSSIAN   SYSTEM   OF   CURRBHOY,   WBIGHTS  AND   MEASURES. 

Prussian  Currency. 

1  Frederick  single  gold  ducat,  =  $3.97i,  United  States. 

1  Thaler  or  Prussian  Rix-doUar,  3.711  francs,  =  3a.  English — 
current  value,  which  is  divided  into  30  silbergros,  and  each  silbergros 
into  12  pfennigs. 

Par  value  of  £1  English  in  London,  6  dolls.  27  a.  gr.,  and  of  1 
Prussian  dollar  :=  2s  9(^. 

^1  English  =  5  thalers,  15  gros. 

10  Florins.^  16s.  Sd. 

1  Horiu  =  20  pence,  or  la.  Sd.  English,  =  §0.40  United  States. 

1  Pfennig,  ==  l-12th  of  1  silbergros,  =  0.0103  franc. 

1  Silbergros,  [silver  groachen,]  =  1.19Sd.  English. 

Weights. 

The  Prussian  tonne  of  coal,  &c.,  =4  quintals,  or  centners,  or 
scheffels,  of  about  110  lbs.  =  113.38  lbs.  avoir.,  therefore  there  are 
nearly  5  Prussian  tonnes  to  1  English  ton  j  4  scheffels  of  6f  bushels 
each. 

1  Lainof  coal,  =  1000  lbs. 

1  Berlin  schefFel,  or  quintal  of  coal  weighs  generally  110  lbs.  = 
113.3  lbs.  English,  =  51.58  kilog.,  =  54.94  litre3._ 

1  German  tonne,  =  1000  kilog.,  10  metrical  quintals,  =  20  cen- 
times. 

1  Prussian  quintal,  =  55.44  kilog.,  =  121.98  lbs.  English.  18.2 
quintals  1  ton  English. 

The  Prussian  livre,  =  0.47  kilog.,  is  divided  into  32  laths. 

1  Eoudre,  =  30  centners  of  110  lbs.,  =  3300  lbs.,  1^  tons,  nearly. 

100  lbs.  Cologne,  =  103  lbs.  avoir.  English. 

116  lbs.  Cologne,  =  1  quintal.  The  quintal  of  the  Ehine,  =  60 
kilog. 

1  centner,  or  quintal,  of  110  lbs.,  Cologne  weight,  =  51.6  kilog., 
=  113.38  lbs.  avoir. 
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596  PRUSSIA. 

Measures  of  Capacity. 

The  Prussian  coal  measure  called  a  scheffel,  or  boisseau,  ia  a  frac- 
tion less  tlian  1^  Imperial  English  bushel :  about  20  of  these  will 
weigh  one  ton. 

4  Scheffels,  =  1  Prussian  tonne,  =  54.943  litres. 

1  Berlin  scheffel,  =  3,180  English  cubic  inches,  =  1,4T9  English 
bushels,  =  52.107  Fr.  litres. 

1  English  Imperial  bushel,  =  2,150  English  cubic  inches. 

1  Last  of  wood,  =  75  cubic  feet  Prussian,  =  2.82  cubic  French 
metres. 

1  Oorde  of  wood,  =  3.34  steers,  =  1  klafi^r. 


of  Area. 

1  Prussian  morgen,  =  3053  square  jarda  English,  =  1.52  English 
Imperial  acres. 

15,853  Morgens  =  10  English  acres. 

Measures  of  Length. 
1  Rhenish  foot,  legal  measure  in  Prussia,  ^  0.314  metres  French. 
1  Berlin  foot,  =  12.19  English  inches,  =  3.097  decimeters. 
1  Prussian  lactre  or  laehter,  ^  1,884  metres,  =  6.17  feet  English. 
6  Rhenish  feet,  =  2.09  metres. 
1  Square  laehter,  4,378  metres. 
1  German  mile,  ==  7.4089  kilometers,  =  4.6  mi 


1  Riii-dollar,  =  23  groschen,  ^  228  pfennigs,  =:  3s.  sterling. 

^ei  Sterling,  =  6  rix-dollars  and  13|  gros. 

1  Convention  dollar,  =  32  groschen,  =  4s.  l\d.  English. 

and  Measures. 


Coal  in  Saxony  ia  computed  commonly  by  the  bushel  or  scheffel. 

The  Saxon  boisseau,  or  scheffel,  =  1.743  hectolitre,  =  3.045  bush- 
els English,  which  is  about'  9.21  bushels  to  1  ton, 

100  Dresden  seheffela  are  equivalent  to  195  of  Berlin. 

1  Saxon  scheffel,  therefore,  ia  =  2.884  English  bushels,  and 

10  scheffels  are  equal  to  1  ton  English. 

1  Last  of  coals  is  about  6000  lbs.  weight,  but  is  aeldom  used ;  =2| 
toi^  English. 
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SPANISH  SYSTEM   OF  CURRKSOT,   WEIGHTS  AND   MEASDKES. 
Currency. 

The  gold  doubloon,  or  quadruple  pistole  of  1801,=  §15.53^  U. 
Statea. 

The  gold  pistole  of  1801,  l&s.  M.  English,  =  §3.88.4  IT.  Statea. 

1  Piasters  20  rials ^  5f.  4Sct.  =  8.4.384  =  4s.  iU.  Engl.  = 
$1.05  U.  S. 

1  Kial,  or  Eda!  de  VeiUon=  Ofr.  27  c.  =  d.  2.616  =  2id.  Efig. 
^$0.5  U.  S.  =  34  marav^dea,  ^=  8|  cuartos. 

19  Eaala  are  considered  =  5  francs  of  ^France. 

90  Rials,  =  £1  English. 

Par  value  of  £\  English  in  London,  =  6  dolls.  2J  rials. 

1  Libra  Catalan,  =  2s,  4:d.  English,  nearly, 

1  B^al  of  Barcelona,  =  U.  English. 

WeighU. 

1  Quintal  of  Asturias,  by  which  coal  and  iron  are  sold,  =:  69  kilo- 
grammes, =;155  lbs.  avoir,,  =:14,5  quintals  to  1  ton  English. 

1  Quintal  of  Catalonia,  =  91  lbs. 

1  Quintal  of  Oastilie,  ^=  46  kilog.  10  grammes,  =101  lbs.  Eng. 
=  100  Jba.  Spanish.  It  is  divided  into  4  arobes  of  11.50  kilog.  each, 
=  25.3  lbs.  Eng. 

1  Quintal  macho,  =  77^  kilogr.  =  170^  lbs.  Eng.  =  13  to  1  ton. 

Another  quintal  of  50  kilogrammes, 

4  Arobes,  =  1  quintal,  =  102  lbs.  English. 

1  Livre  or  Spanish  pound  =  0.46  kilogrammes,  T^e  livre  is 
divided  into  two  marcs. 

100  lbs.  of  Barcelona,.  =:  82,215  lbs,  avoirdupois. 

Measures  of  Length. 

1  Vara  or  ell,  [Tare  Castellane,]  =  0.8359  metre,  =  2.742  ft.  = 
33.88  inches, 

1  Burgos  standard  foot,  in  general  use,  0.2786  metre,  =  0,914  ft. 

1  Madrid  foot  very  little  used,=  0.2826  metre,  =0,927  ft. 

1  Spanish  foot,=  2.826  Fr.  decimetres,^  11.12  English  inches. 

107.913  Spanish  feet,=  100  English  feet. 

100  Spanish  varas,  =  92^  English  yards. 


>y  Go  Ogle 


1  league  =-7,416  English  yards,  =6.781  Fr.  kilometres, 
nearly  4^  English  miles. 

100  English  miles  =  27.732  Spanish  leagues. 

Measures  of  Area. 

1  Square  league,  ^  17.75  English  square  miles. 
1  Spanish  fanegada,  =  5,500  English  square  yards. 
10  English  acres,  =  8.800  Spanish  fanegadas.    ■ 

Measures  of  Capacity. 

1  Farrega  of  corn,  =  3439  cubic  inches,  =^  1,599  bushels,  =56.351 
Er.  litres. 

1  Farrega  of  corn,  =  7.79  Imperial  bushels. 
1  Farrega  of  salt,  =  25  lbs  Spanish. 

Import  duty  on  coal  in  foreign  vesBels,  3  reals  -Je  Veillon,  =  0  fr. 
75cts.  per  quintal,=  123.  St?.  English;  =  $3.06  U.  S.  per  ton. 

Import  duty  on  coal  in  Spanish  bottoms,  9s.  %d,.  English,  =$2.34 
U.S. 

Export  duty,  in  1844,  2s.  English,  =  $0.48  U.  S. 


KINGDOM    OF    BELGIUM. 

System  of  WeigliU,  Measure  and  Ourreney. 

Belgium  has  adopted  the  weights  and  measures  of  the  French  met- 
rical system ;  the  fundamental  principle  of  which  is  the  measure  of 
length.  Its  unity,  the  metre,  is  the  ten  millioneth  part  of  a  quad- 
rant of  the  meridional  circle  of  the  earth.  The  length  of  the  metre 
is  nearly  i^  inch  less  than  the  English  yard  and  half  a  quarter; — 
that  is,  3  fr.  28  dec. 

The  unit  of  superficial  measure,  the  are,  is  a  square,  of  wbi^eh  the 
side  is  ten  metres. 

The  unit  of  the  measure  of  capacity,  the  litre,  is  a  cube,  of  which 
the  side  is  the  tenth  part  of  a  metre,  =  61.028  cubic  inches. 

The  Here  is  a  cubic  metre,  =;  35,317  cubic  feet. 

The  unit  of  the  measure  of  weight  is  a  centimetre  cube  of  distilled 
water ;  that  is  a  cube  of  which  the  side  is  a  hundreth  part  of  a 
metre. 

The  itinerary  measures  are  the  decametre,  =  10  metres ;  the  kilo- 
metre,  =  1000  metres ;  and  the  myriametre,  =  10,000  metres. 
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Land  ia  measured  hj  the  hectare,  containing  10,000  square  meij-es; 
the  decare  of  1000  square  metres,  or  1196  sqware  miles ;  the  are, 
containing  100  square  miles ;  and  the  centiare,  wiiich  is  one  square 

For  solid  measure,  are  used  the  stere  and  the  dedstere;  that  is,  a 
cubic  metre  and  its  tenth  part, 

For  the  measure  of  weight  are  used  the  gramme,  the  decagramme, 
or  10  grammes ;  the  kilogramme,  or  1000  grammes ;  and  the  quintal, 
or  100  kilogrammes.* 


Table  of  Corresponding  Measures,  English,  am,A  1 


Bslglan. 

Englieh. 

Belgian, 

EnglieL. 

Metre, 

Millimetre, 

Oentimatre, 

MPSmetee, 

Metre  Carre, 
Are, 

Deoare, 

3.28  foet=39.37  inehea. 

0.0B9  inob. 

0.393  inet. 

3.937  inohos. 

6.213,  milBB.= 10,936  yds. 

1.196  square  yards. 

0.098  Bq.  rood  =  119.6  sq,  yds. 

11S6.0  square  yarda. 

Heoture, 

Lilra, 

Decalitro, 

Gramme?' 
Kilogramme, 
Millier  or  Bar, 

2.+71  aere8=^ll,9eO  bq.  yds. 
1.760  pinl=fll.03ouMo  in. 
K.301  gall.  =  610.28  oubio  in. 
22.009  ssll.=284W.  bust. 
15.43i  gr.  troy. 

1      3  dwt. 

1S.6051bs.aToir.^211).3oi. 
4dw1. 
tons,  16  owt.  3  qte.  12  lb. 

The  Belgian  kintal,  =  103  lbs., English,  =  47  French  kilometres. 

21  Belgian  kintals,  =  75  lbs.  :=  1  ton  English,  =  2240  lbs.  , 
10,1465  metrical  quintals  =  1  do  do. 

„,,.,.,  ,  -  ,  (90  kilog.,  =  284  Winches,  bu. 

The  hectolitre,  used  in  coal  measure  J  3^  ^^j,^  ^^_^  _  ^2  impe,  gals. 

11.26  hectolitres,  =  1  ton  English. 

1014.65  kilogrammes,  ^=1  ton,  in  ordinary  calculations,  1000  kilo- 
grammes are  held  as  1  ton. 

1  hectare  of  land,  =  2.471  acres  English. 

1  vierkantebunder,  ^=  119.6  English  yards  square,  ==  1  French 
acre. 

1  metrical  mile,  —  1093  English  yards,  =  1  French  kilomMre. 

1  mndde,  =  6102  cubic  inches  English,  =  2,837  bushels,  ^  100 
French  litres. 

Currency. 

The  franc  is  the  monetary  unit  of  Belgium,  and  its  divisions  are 
made  according  to  the  decimal  system. 

1  franc,  ^=  9.69  pence  English,  ^=  0.19^  U.  S.  currency. 

20  francs,  =  1  Napoleon,  =  1  new  louis,  =  168.  2d  English,  = 
$3.^6  U.  S. 

1  English  sovereign  in  Belgic  money,  —  25  franca,  20  centimes. 

1  English  shilling,  ^=  1  franc,  16  cent. 


*  Chiefly  derived  ftom  MoCulloeh'e  Geii 


's  TabloB. 
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AUSTRIAN  BMPntE. 


AUSTRIAN    EMPIRE. 

Weights,  Measures,  and  Money. 

The  A«8triaa3,  HungariaDs,  and  Galicians,  uee  the  same  stand- 
ards, in  most  respects. 

Measures  of  Length. 

The  German  mile  —  8101  English  yards,  ^  7,407  French  kilo- 
metres, ==4  miles  1061  yards  Eagliah,  21,725  German  miles  to  100 
English  miles. 

The  Vienna  foot  =  12.45  English  inches,  =  3.161  French  deci- 
metres. 


The  centner  or  quintal,  or  cwt  of  Austria  or  Vienna  ^^  123J  lbs. 
English ;  therefore  there  are  18.2  cwt.  to  1  ton  English.  (lOOlivres) 
=  56  kil.  00.12. 

The  scheffel  of  Prussia  is  110  lbs.,  being  about  20  scheffels  or 
quintals  to  1  ton  English, 

The  Vienna  lb.  =  1.235  lb.  avoirdupois. 

The  Livre  de  Vienne  ^  0  kil.  56, 

The  commercial  Last,  =  2905  kil.  6000  lbs.  weight,  =2|  tons 
English. 

16  German  Loths  =  1  Marc  =  7oz.  2dwts.  4gra.  Troy. 

Measures  of  Capacity. 

The  Vienne  Metzen,  =  3753  cub.  Eng.  inch,  —  1.745  bush.  = 
61.496  Fr.  litres. 

,  The  Metz  of  Gresaburg,  dry  measure,  =  1.745  imperial  bushel 
English. 

The  Koretz  of  Galicia  =  123  litres  =  3.3  imperial  bushels. 

The  Last  of  Hamburg  for  grain,  &g.,  contains  11.2  Winchester 
quarters,  =  99,540  cubic  feet,  =  88  Winchester  bushels. 

The  Joch,  or  Austrian  acre,  =  1.46  English  acre, 

1  Oke  =::  43.3  oz.  avoirdupois. 

1  Centner  or  Quintal  =  44  Okes. 

1.785  quintals  of  wood  =  1  French  tonne. 
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AUSTRIAN  EMPIRE, 


Qurrency. 


Q-old  Coinage. — The  Sonverain,  3  dollars  38  cents  7  mills  United 
States.  Double  Ducat,  4  doDars  59  cents  3  mills  United  States. 
Hungarian  Ducat,  2  dollars  29  cents  7  mills  United  States.  Gold 
.  Ducat  of  Kremnitz  =  ^  Florins  =  6s.  &d.  English  =  $1.67. 

Silver. — The  Auetrian,  Hungarian,  Frankfort,  Nassau,  and  Rhenish 
florin  is  ^^  60  kreutaers  =  15  hatzen  =^  2s.  English  ;=  2  francs, 
61c.  =  $0.48  United  States. 

9  florins  and  35  kreutz.  :=  ^Gl  English  at  par  =  $4.84,  or  4s.  Sd, 

1  Livre  di  Milano  was  introduced  by  the  French,  =  1  franc  = 
22.8  kreutz. 

1  Austrian  Lira  =  100  centimes  =  0  fr.  87  cts. 

Par  value  in  London  of  ,£1  sterling,  9  florins,  50  kreutz,  of  Vienna. 

The  Convention  florin  of  Hesse  Darmstadt,  Bavaria,  Baden,  and 
Holland,  is  =  Is.  Sd.  English,  divided  into  60  kreutzers- 

The  Vienna  florin  =  2  francs  59c.  =  2g.  Id. 

1  franc  of  1809  =  9|(^.  English. 

5  francs  =^  4s.' 

Copper. —  (1  Crrosh,  $0   Sets.  14"l  American  currency, 
j  1  Gould,        51      85  I 
Austrian,      1  1  Rexdol!aar,77       77  f 

l^Tbe  Kreutzer,  j  0 franca 87 cts.  =  $0.008US. 
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TABLES    OF    ANALYSIS 


OF  ABOUT  ELEVEN  HUNDRED  SPECIES  OF  MINERAL  COMBUSTIBLES,  DIS-^ 
POSED  IN  GEOGRAPHICAL  ORDER,  IN  CONFORMIITY  WITH  THE  ARRANOB-' 
MENT  OP  THIS   WORK. 


AMERICA. 

li-hitaminous  or  dry  Cool. 


uty. 

Locality. 

DesigDatioD  of 
coal  bed3. 

By  whom 

t. 

Analj^i.. 

Sta 

§ 

S  C 

» 

^ 

6 

>s 

-t 

Tennesssb. 

Cumberl'd 

Kimbcow's 

Dr.  Troost, 

i.4h() 

n.oo 

17.00 

12.00 

Vein, 

Gillenwaters, 

l,4ii(l 

69.00 

14.00 

17.00 

Kent 

CEY. 

HawBYille, 

Splint  or  can- 

Dr.  Jaokaon, 

nel  coal, 

\.y.M 

48,40 

48.80 

3,80 

CasejriUe, 

Bitamin'a  coal. 

JohOBOQ, 

L.an 

44.49 

31.82 

23,69 

Fat  Bituminous  Goals  in   Western,  Yirffinia. — State  Bqiorts. 


Loeolity. 

Deaignation  ot 

Analysis. 

County. 

, 

^,-. 

M 

M-i 

S 

" 

>J 

^ 

[Upper  coal  series.] 

Clarksburg, 

Main  seama. 

if..n 

4I,fifi 

1.60 

49,21 

67.90 

SH.OU 

■s      Jf*"^"^"' 

1.  Goal  crook. 

Jndge  Snmmers'B 

5S.55 

41,  «S 

3.eo 

'T-l 

Sandy  rirsr, 

47.15 

48.00 

4.85 

4.  Big  Coal  River, 

5.  Three  mUe  creeli, 

46.95 

511  ;(ii 

3.75 

8.  Elk  river, 

Friend's  mines. 

66.90 

39.90 

7.  Logan  Court-honaa, 

Lawaon'B, 

39.50 

2.16 

56.50 

42  lUI 

1.50 

^ 

9.  Big  Sandy  river. 

Pigeon  oreek. 

41.DU 

ijGooglc 
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Moderately  Bituminous  Coals  in 

WesUm_  Virginia. 

Locality. 

Designation  of 
coal  beds. 

By  whom 
aualysed. 

Analysis. 

County. 

i 

^i 

1 

n 

1 

> " 

-t 

Little  Sewell 

El 

Mountain, 

Wm.  B.  Rogers, 

17.48 

2.28 

V 

J7.64 

5.00 

Big  Sflwell  Mn. 

B.  aide,  W. 

Bogers'e  seam. 

75.88 

22.32 

Tjree'B  bed. 

87.84 

30,08 

Deem'3  bed. 

71.73 

27.13 

1.14 

i      Eajetle, 

Mill  creelt, 

71.88 

26,20 

I 

Scrabble  crcei, 
Bell  creek, 

" 

83.38 

29,04 
32,16 

7.60 

f- 

Keller's  creoi, 

Hansford's, 

W.  E.  Bogere'p 

State  report, 

37.08 

2.00 

t2 

Second  Beam, 

Storkton'a  mino 

7i55 

21,13 

4.32 

■si 

Campbell's  creek 

Buffnor's  2d  sm 
Noyes'a  eeam. 

I 

65.78 
65M 

32.44 
32,24 
31,28 

11.80 
3.60 
3.03 

Cox's  creek. 

3d  seam. 

42,55 

6.04 

is 

Fanre's  bank. 

Upper  seam. 

5S.2<I 

35.04 

11.76 

L.  Ruffner'sb'k. 

49.84 

44,28 

Bream's  bank, 

Sd  seam. 

57,T6 

33.68 

8.66 

Smitlier'a  banl;. 

54.52 

29.76 

15.78 

1 

Hughes's  bank, 

D.  Ruffner's  b'k. 

Upper  seam, 

57.28 

35,08 

7.64 

Warth's  bank. 

54,00 

39.76 

6.24 

orDrs. 

Thom'a  creek. 

Strouble's  mn, 

Wm.B.  Rogers 

80.20 

13.60 

6.S0 

Lewisburg, 

7.00 

Botetonrt, 

Catawba, 

78.60 

16.50 

6,00 

1      Hampshire, 

Brantabnre,  N. 

2  m.  above  m. 

it   ■■ 

br.  Potomac, 

72.40 

19.72 

Olwer'e  tract, 

78.08 

16.28 

I  \  Marjland, 

Nr.  Western- 

port, 

Siglor's  mine. 

82.80 

15.76 

2.64 

11            " 

Lonacnning, 

7T,4S 

10.37 

3.20 

le 

Abraham's  tr. 

Macdonsld's  Sd 

°  » 

74.00 

19.60 

7.40 

•^i 

1  mile  from  top  0 

JH 

Alloehanj, 

Nr.  Turnpilte, 

77.12 

19.60 

3.28 

fcll 

Vandover's, 

N.  W.  Turn- 

1| Hardy, 

Kilamiller's, 
Falls  of  Stony 

pike, 

61.44 
70.76 

14,28 
16.48 

34.28 
4.76 

tl 

Lower  seam, 

79.16 

16,62 

6.32 

Abraham's  cr. 

Miobael's, 

72,40 

16.20 

12.40 

1 

Stony  riTcr, 

N.  of  Turnpike, 

83.36 

13.28 

3.36 

^ 

Micbaol's, 

Upper  part, 

46.24 

14.98 
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Locality. 

DesignntioD  of 
coal  beds. 

By  whom 
analysed. 

Analysis. 

Coanty. 

1 

11 

1 

fa 

^ 

^  1  Preaton, 

Kingawood, 

Pairi'as'g, 

State  reporta. 

53.77 

31.75 

14.48 

lUiddle  eeam. 

65.32 

27,77 

6.91 

Forman's  basin. 

73.68 

5.32 

B  i 

Deck  Hollow,  0. 

Martin's, 

65.42 

23.42 

Buffulo  Leoh 

Beaftj's, 

29.60 

7.84 

Big  Sandy, 

N.  Brandon's, 

67.80 

22.40 

10.00, 

N.  Brandonyille, 

Morton's, 

65,28 

3.92 

IS  :■ 

Cheat  river,  n. 
Kingawood, 

Price's, 

60.36 

25.00 

14.64 

Big  Sandy,  W. 

ni        ;; 

aide. 

Seaport's, 

66.64 

27,12 

6.24 

Hagan's, 

6.20 

67.28 

29,68 

3.04 

Big  Sandy  haain 

W.  side  Cheat, 

26.88 

13,08 

^■1        " 

Kingswood, 

OresBps, 

64.24 

30.24 

5.32 

South  Bide  Jamea 

river,                1 

Stonehenge, 

CIieBlerfleld, 

58.70 

36.50 

4,80 

OhestMfleld,      2 

Maidenhead, 

Engine  shaft. 

63.97 

32.B3 

3.20 

3 

Heth'a  pit,         . 
Mill'a  £  Reid'a, 

62.35 

37.65 

2.8D 

Creek  pit. 

57.80 

38.60 

3.60 

1        "             I 

■"Willa'a  pil, 

62.90 

4.60 

3reon  hole  sh't, 

67.83 

30.17 

2.00 

V         ','               '' 

HBth'e  deep 

shaft. 

Bottom  seam. 

53.36 

35.82 

10.82 

Middle  seam. 

66.50 

28.40 

6,10 

61.68 

g.62 

59.87 

32!33 

7.80 

^          "               9 

Winterpock  cr'k, 
Cloverhill,  Appo- 

Ooi'a  mine. 

aw.  Andrews 

65.52 

29.12 

5.38 

mattos  river. 

Slate  aoal, 

65,00 

38.50 

6.50 

Meanofispee. 

Johnson, 

10.13 

Riahmond  ooal. 

Andrews, 

59]26 

32!oO 

8.75 

^ 

Mid  Lothian, 

WooldrLdge'a  p. 

81.08 

28.45 

10.47 

Meau  roaull,  ar 

1 

53,01 

33.25 

14.74 

Creek  Coal  Co., 

Mean  of  6  triala 

60.30 

31.13 

8.67 

|| 

Blaek  Heath  pila. 

Meanofispeo. 

58.79 

32.67 

8.64 

mppeeanoe  pits, 

54.62 

36.01 

9.3T 

'^  S  North  side  of 

Eaudolph'a, 

W.  B.  Rogers, 

■S^'    JameBB,10 

State  report. 

30.50 

3.35 

■g  1                      " 

COalbrook  dale. 

Second  seam, 

66.48 

29.00 

^-^                      IS 

Anderaon-8  pit, 

First  seam. 

66.78 

28,30 

4.9S 

^•i                      Jl 

Barr'a  pits. 

Second  seam. 

54.97 

22,es 

22.20 

S                          15 

Third  seam. 

65,50 

t-                          16 

Fourth  seam, 

56,07 

21^33 

22!60 

Croueh'B  Lower 

Upper  seam,  110 

shaft. 

nC  from  surface 

64.60 

30.00 

5.40 

3 

Meamofiapeo. 

Johnson,  Slate 

67.32 

23,96 

8.72 

H                          18 

Sootl's  pit, 

report. 

60.86 

Waterioo  ataft. 

55.20 

28!eo 

moo 

S                          20 

Deep  Run  pita. 

69.84 

6.00 

1 

Mean  of  40  ap, 

67,96 

21.t>7 

10.47 

'S 

Willa'a  pit. 

Upper  vein, 

T.G.Clemson, ) 

65.60 

28,80 

4.60 

s 

Anderson's  pit. 

Bottom  scam. 

R.  C.  Taylor,  J 

64.20 

26.00 

9.80 

1 

Ohesterfiold, 

Called  natural 

W.  B.  Rogers, 

1 

ooke,  ^^ 

Stala  report, 

80.30 

9.98 

9.72 

70.00 

16,00 

Prof.  Bailey, 

68.00 

17.00 

15.00 

Mineral  charc'l. 

T.  G.  Clemson, 

83.30 

10,70 

6.00 
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Frostburg   CopZ  region,  occupying  a  small  part 

of  Pennsylvania. 

Looalitj. 

Designation  of 
Coal  Beds. 

By  ■«.hom 
analysed. 

1 

Analysis. 

State  nnd 

COUDtj. 

1 

~i 

t 

^ 

6 

jSa 

PKBUSYLViBIA. 

1.  Hoyman'scew 

Somerset, 

8  foot  bed, 

W.  E.  Johnson, 

1.3« 

6S.90 

32,00 

8.10 

2.  Uhl's  up.  TOin, 

1.319 

30.20 

.   4.05 

3.  Korn'sf 

6e!46 

20.10 

i.  Sohaeffer's, 

i.sro 

7O.T0 

18.80 

WM 

5.  Hoyman'aaft. 

1.36S 

n.60 

13.30 

10,20 

6.  Hojman'eea 

1.362 

19.80 

11.66 

7.  Uhl'BrftFein, 

1.388 

68144 

19.50 

12.08 

S.  Wellar'a  4  ft 

1.321 

11,00 

9.  Chuteh  land 

„ 

1480 

68.66 

18.70 

12,74 

10.  Hardin-ev-D, 

l!4Bl 

66.36 

17.60 

16,04 

Mean  resultB  of 

the  ten  veins, 

1.383 

19.69 

10.68 

Marvi,*»i>. 

Maiyland 

noffman'fl  mine 

Silliman  and 

Aikghany, 

oompanj, 

OQ  maia  seam' 

Shepard, 

W.  Hayes, 

(Beaton,) 

1.380 

B2.01 

15.00 

2.99 

„ 

Cnmli'dcoal 

„ 

7T.86 

16.60 

6.64 

Dr.  Jonea, 

" 

Savage  river 

" 

(Waahington,) 
D.  Jackson, 

78.00 

19,00 

3,00 

(Boatoo,) 

1.321 

77.09 

16.06 

Dr.  T.  P.  Jones, 

MaryLeomp 

( Washington,; 

73.60 

22.60 

6.00 

iSsa 

4.00 

Frost's  mine, 

Dr.  Duoatal, 

70.00 

20.50 

9.60 

Dao's  mount 

Johnson, 

1.311 

73.59 

16.04 

10.37 

Cumt'd  ,,oal 

Prof.  Daniel, 

66.30 

19.40 

14.30 

Maryland  oom'y 

67.26 

14.42 

18.32 

FrOBtburg  Neffa 

1.332 

10.34 

Howell's  estate. 

SilUman, 

76,77 

8.57 

Prof.  Benwiek, 

1S.00 

6,00 

Easbj'8, 

Johnson, 

1.306 

77.25 

16.23 

6.62 

Geo^a'a 

Main  vein,  Lon- 

: 

orelt. 

Third  coal, 
Fourtb  eoal. 

Di.  Dueat«l, 

1.38fl 

79.36 
80.08 

Lonaconing 

George's  crook. 

company. 

thnk  bed. 

Johnson, 

1.346 

70.76 

16.0S 

13,22 

Maijland 

Bckertmineon 

company. 

xnaiB  a  earn. 

1.431 

68.56 

15.62 

16,83 

rroathnrg 

Chilton, 

12,00 

11.00 

Maanof2analy 

Dr.  J.  Peroy, 

78,80 

9.47 

Biavein, 

Dr.  Higgina, 

1.320 

alii 

6ft  vain, 

1,340 

86,01 

8.68 

6,31 

1.390 

74,24 

7,13 

18.83 

Oakland,  ' 

"      6      " 

" 

1.290 

73.34 

12,64 

6.13 

F"t,  Bitumvnfus  Coals  in  ike  State  of  Ohio. 


Locality. 

Designation 
of  Coal  Beds. 

By  whom 
analysed. 

1 

Analysis. 

Connty. 

1 

6 

Si 

1 

PorUaod, 
Jaokson, 

Talmadge, 
Lick  Town'p, 
Madison  T'p, 

Carr'a  Bun, 
Pomeroy, 

Cannel  Coal, 

W.  W.  Mather, 
J.  L.  Cassels, 

R.  C.  T. 

Dr.  J.  Perey, 

1.264 

i:560 
1.410 
1.270 

&3.404 
49.883 
39.960 

76.70 

47^327 
44.800 

18.70 

2!221 
14.620 

4.60 

Google 


ANAtTTICAL  TABLES. 
Fat,  Bituminous  OoaU  in  Pennsylva 


■ 

Locality. 

Names  of 
Coal  Seame. 

By  wliom 
analjeed. 

Analysis. 

couiiir. 

i 

S  i 

i 

^ 

6 

>a 

^ 

H.  D.  Kogera's 

Venango, 

ShippoDBv-lc 
fi  M.  F.  of 

Sandy  Eidgo, 

Stata  report. 

48.80 

43.20 

7.00 

2S,54 

62.JS 

ir.68 

Beaver, 

ereeraburs, 

30.12 

36.00 

33.88 

Crawford, 

1.80 

Meroer, 

erooDjvillo, 

R.  C.  T. 

5T.80 

40.50 

1.70 

Orangeville, 

State  report. 

5.H.45 

43.T5 

2.80 

Mod&rately  hituminoua,  dry,  and  close  burning  Goals  in 

1 

nalysia. 

County  or 

Locality.  ' 

Designation  of 

By  whom 

if 

DLattict. 

Coal  Bed.. 

analysed. 

1 

1 

to 

o 

^  a 

■"1 

Coal  Run,  up- 

Taylor  and 

BIoBsbnrg, 

1.371 

75.40 

16.40 

8,20 

^ 

"   Bcarur'k, 

Clameni'a  eoal. 

1.3B8 

73.74 

15,00 

11.26 

B loss's  coal. 

1.405 

73.00 

15,60 

11,40 

1 

State  report. 

62.80 

82,80 

5,20 

"  Johnson-E 

Taylor  and 

Run, 

Splint  coal. 

Clomson, 

69.30 

14,60 

16,10 

'■  Coal  Run, 

called  Cannel, 

1.750 

33.40 

Head  of 

Pitch  coal. 
New  Hope 

54.28 

18,50 

27.24 

Tioga, 

R.  0.  T. 

1.429 

■f 

Arbencom- 

Coal  run,  mean 

S 

paoy. 

of  i  speoim. 

Johnson, 

1.323 

73.11 

16.12 

10.77 

Saialon  and 

Ralelon, 

Big  yein. 

Stats  report. 

74.60 

20  50 

5.00 

Johnson, 

1.387 

71.54 

14^50 

13,96 

Creek  DiittviU 

Queen'a  Ron, 

Ay.oflOspeB. 

1.331 

18,81 

7.75 

" 

State  report. 

73.68 

31.50 

4.60 

A     { 

Sohroeder, 

L<i<F«tbcd'] 

1.S15 

62.60 

15.00 

22.40 

branch  of  To- 

in  threa  \ 

W.  R.  Johnson 

.   1.448 

70.00 

17.40 

12.60 

wanda  cr'k, 

parts,      J 

1.485 

08.9O 

19.10 

17.00 

i'3 

Miller's  old  coal 
drift. 

„ 

i.3ir 

1.3T8 

88.10 
66.50 

loiao 

isiao 

1.349 

74.97 

i9.30 

6.73 

Maaon'a  coal,! 

" 

upper  part, 

{  L400 

' 

loner  part,  J 

Centre  county. 

Snow-shoe, 
Parronda- 

Seleol  porl^n  of 

State  report, 
Bache  and 

76.73 

21.20 

2,07 

Tille, 

DiamondTein, 

Rogers, 

1.339 

" 

Lick  Ran, 

State  report. 

68.31 

20.72 

13.07 

Claarfield  co.. 

KarthsuB, 

W.  R.  Johuaon 

1.263 

68.15 

26.30 

5.05 

Salt  Lick, 

( 1.292 
( 1.275 

80,49 
76.04 

13.83 
23.27 

6.68 

Upper  aeara, 

State  report^ 

78.30 

13.00 

izo 

i.n 

CurwenayiUe, 

Reed's  vain,' 

67.70 

37.00 

5,30 

" 

Caledonia, 

" 

54.50 

37.00 

8,50 
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ANALYTICAL  TABLES, 


Moderoidy  biittminims,  t 


burning  Coals  in  Pennsylvania. — 


Loealitj. 

DeBignation  of 

Bj  whom 

I 

Adnlysis. 

Oonnty  or 

District. 

Coal  Beae. 

analysed. 

a 

1 

^s 

1 

1 

1 

K:».rthBU5, 

Main  or6ft.a'm 

W.  R.  Jotdsoo, 

e?.i5 

36.80 

5,05 

Philipsbnrg, 

Beet  coal. 

W.  E.  Johneon 

andR.  C.  T.,, 

1.308 

22.30 

7.70 

State  report, 

UiC 

29.50 

8.10 

Dr.  Goddard, 

1.360 

ro.oo 

20.00 

10,00 

Showailer'a  3  ft 

, 

Toin, 

E.  C.  T. 

SosR's  6  ft.  v«m 

J,B5J 

Coal  hill. 

1.500 

; 

Steed's  mine, 

State  report, 

68.40 

20,40 

11.20 

174 

Leeoh'a  mine. 

20.32 

Cambria, 

Blair'a&ap, 

Portage  Kail  R. 

T.  G.  flomson, 

TTM 
66.40 

^660 

8^00 
27.00 

Stste  report. 

85,00 

3i!oo 

4.00 

" 

Summit,   _ 

Portage  Rail  R. 

Johnson, 

L406 

69.59 

21.38 

9.05 

DBBphin, 

Shuit  Mn. 

SoHlh  drift, 

Dr.  EUet,  K.  C. 

T. 

I.3S0 

9.20 

J.  C.  Booth, 

16.90 

Big  Flat's 

M.  C.  Lea, 

71.20 

13.46 

R.  C.  T. 

i-soa 

Rogers's  reports 
J.  C.  Booth, 

76.94 

8.00 

15.80 

M.  C.  Lea, 

1.391 

78.80 

13.20 

8.00 

a,       n 

■s 

Rattling  Ran 
Gap, 

Perssteranoe 

Bogers's  reports 

74:56 

16.90 
13.75 

7.00 
11.70 

Johnson, 

1.531 

11.49 

J  LebttBon, 

Yellow 

meanoffieip's 

springs. 

BaokboneyeiH, 

H.  C.  Lea, 

74.70 

14.80 

10.50 

J.  C.  Booth, 

8,10 

M.  C.  Lea, 

1.391 

^80.33 

8.88 

10.80 

, 

KuglerTein, 

9.80 

9.00 

1.395 

77!50 

11.00 

11.50 

'Rotten'a  reports 

LilO 

79.55 

s        " 

Cold  Spring, 

Sin  feet  rein, 

H.  Lea, 

1.403 

76.30 

11.10 

12.60 

ig  Bedford, 

Broad  Top  M 

Riddle's  bank. 

Clomson, 

l.TOO 

70.10 

16,70 

13.20 

« 

"^ 

Hopewell, 

Rogers's  rap  o(ta 
V/.  R.  Johnson, 

77!60 

laoo 

4.00 
6.40 

,     Dfli.pl.in, 

Ljken's 

III   :: 

Valley, 

Bear  Gap  mines 

R.  C.  Taylor, 

1.318 

W.  R.  Johnson, 

1.391 

7.60 

;; 

^s^aampe, 
3d, 

'1 

1.404 

89.30 

6.96 
10.00 

4.75 
4.30 

I'-Sli 

88>0 

4.60 

6.70 

ith, 

1.376 

3.90 

|*,tS           " 

1.395 

SS,6b 

3.05 

IS'S        " 

nh' 

87.20 

7^84 

4.15 

i|i   :: 

" 

9th^ 

" 

lisflB 
1.878 

83.99 
87.00 

11,85 

5.70 

"^  Soliujlkill, 

mean  of  9  s'ple. 

L390 

4.67 

rhird  Bed, 

H.  D.  Eogera's 

88.25 

8.85 

2.90 

Lower  Mo- 

Klinger'a or 

J.  R.  ChUton, 

han  tongo, 

Ranach  Gap, 

M.  D„ 

88,71 

4.48 

6.81 
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ANALYTICAL  TABLES. 
Antkradte  of  Pemtsylvania. 


An 

'f^thr"?te. 

UeecriptloD  and  Localities  of 

it 

By  viham  exainiaed 

1 

I-S 

or  analysed. 

^% 

iL 

1 

5 

i 

Mauch  ChnQk, 

Olmsted, 

\.m 

90.10 

6.60 

3.30 

1 

SummitlBiiiBB, 

W.R,  Johnson, 

92.30 

8W 

e:oo 

M*  C.Lea, 

t 

"       Hardcs'va"'lety, 

Kosers'a  tepotu, 

S 

660 

5:ro 

Dr.  J.  Percy, 

6:i5 

k 

»,-:.,£";;•;-'"■ 

Taylor, 
Rogers 'a  reports, 

1,558 

8fi.eo 

6.40 

7.0D 

Tamaqua.  vein,  D.  east. 

M.  0.  Lea,  ' 

3.50 

Kogera's  reports. 

5,03 

8J.ao 

t 

on, 

Taylor,"' 

1.860 

II 

S 

4:311 

t 

W,K.Johnaon,     } 

l.SHl 

MSI 

a.BS 

8^ 

s 

aaamplee,           \ 

to:70 

1 

Baaver' Meadow,' 

lieno 

W,*^K.  iohnson, 

85.34 

9,60 

6.0a 

ism 

1.47 

oaao 

1.28 

£ 

GirardvillB, 

Taylor, 

Broad  Mountain,  W.  W.  Brani;li. 

1,700 

Pine  Giune 

Big  vein,  Lorberr?  oteek, 

M.  C.  Lea, 

1.472 

85.90 

7,ao 

0  90 

Blake,  (Boalon). 

3,33 

Bed  Ash  o'l, 

Sharp  Mountain, 

Black  Spring  Qap,  4  feet  vein, 

Rogeis'e  reports. 

80.57 

7.16 

Taylor, 

f   % 

1.410 

9.5J 

8.00 

'■        Peacock  vein. 

Taybr  is  M.C.Lea, 

"         Grey  vein,                   j 

M-C.Lea&Tayler 

lite 

86,00 

4.50 

9.50 

i| 

"        The  black  compactpail. 

Rogers's  reports. 

1:440 

fift, 

n'lo 

7M 

".       ^f/hSrefn.""""'' 

M.  C.Lea, 

9:50 

|s 

'•■        Lea  vein. 

Eogera's  repona. 

i,;i50 

896 

eao 

Gold  Mine  Gap,  Peacock  vela. 

Rogers's  reports. 

1.410 

sIJb 

109S 

690 

kit 

Heieter  vein, 

10:43 

aio 

Eflupch  Gap. 

M-  C.  Lea, 

78.90 

i    - 

"            Pitch  vein, 

R.C.  Taylor, 

-   1 

.  «            Helslervein,               \ 

M.  C.  Lea, 

1.464 

77,10 

10.90 

1J,00 

Rogers's  teporia. 

1.450 

'^S' 

Broad  Mountain, 

7.80 

4 

■3    33 

Lehigh  or  Summit  Company,  iM, 

W.H.  Johnson, 

1.013 

37.48 

7,61 

ISo 

3.71 

MMCh  Chunk. 

ifH 

16.20 

*i 

Buck  MounlaiD. 

W.  R.  Johnson, 

1.S53 

91.0i 

Shamokin,  (Snyder's) 

Rogets'9  repotls, 

89,90 

4.09 

West  Mahaiioy. 

Wilkesbure,  Blacksmith's  coal. 

Ta*^l^r, 

<t 

a 

Warden's  vein. 

Rreers's  reporLH, 

68.30 

Wyoming, 

4.30 

»sii 

l.i;09 

^I'mssr* 

Prof°H°b.  Etogers, 

^■*" 

87!p8 

6,30 

4.6S 

Rogera'a  repotls. 

1,401 

90,23 

Peach  Mountain,  Deliv^are  co., 

?oil"o'n 

;■           Sfre^^a^n^t?,:"""' 

Dt.C.''T;  Jackson, 

\fm 

83.09 

6.96 

t:So 

Peach  Orchard, 

6.60 

Salem  vein, 

Taylor, 

1.574 

|»nVl"e'in?"^  "°""' 

H.  Lea, 

Dr.  0.  i.  Jackaod, 

EB,40 

fl.SO 

4.30 

1.609 

Shenow'e''t'hveln, 

94,10 

4:50 

Nealey'3  Tunnel,  3d  vein, 

1.S50 

89.20 

6.40 

5.40 
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ANALYTICAL  TABLES. 

AntJiraciiM  of  {he  Vhifed  States, 


Deiaiie- 

AnalyslaoflOOpatlB 

Desorlpllon  of  Coal  Beds. 

or  analysed . 

1 

b 

1!^ 

6 

^^L 

Siato. 

Local  liyotMJnea. 

KhodelaUiia, 

Fortsmouth  mines, 

Dr.C.  TJaclmoD, 
L.  Vanuiem, 

urn 

S7S0 

7!oo 

13,00 
4M 

S^BO 

Cumberland,,  " 

Dt.  C.  T.  Jsckaon, 

MaiuDeld  mine, 

1780 

6.30 

"ra'r,^?LT"'"^'  "''''-  ^"'"'■ 

Hll'7 

T7r. 

BUuminous  Coals. 


j;^ 

Analysis. 

Slateanfl  Count; 

Locality. 

„-.,.'«."' 

.'/.Ss 

i 

1 
J_ 

n 
li 

1 

IBEIAHA, 

Sugar  creek. 

4,00 

Vermilion,  "' 

La;o 

Vie^ 

Honey  cresk,      ' 

7om 

aj-iso 

SulllTan, 

70.00 

aa.oo 

S.00 

Fwnuia,' 

wlt^™' 

Spencer, 

Tette  Haute, 

" 

iaio 

46  DU 
,-,G.40 
50.80 

Cannel  coal. 

W.  R.  Johnson, 

Illinois, 

Dr,  r.  D.  Owen, 

1,340 

Vermilion,' 

lUnYillB, 

A.  Morflt, 

iS>M 

lohnsnn. 

32,eo 

OltomiT  '"'"' 

1.00 

C.  U.  Shopatd, 

1.273 

Due!!  creek, 

W.bankofihB 

Mississippi  river 

44  00 

7.50 

Mastodon  vein,  ( 

Booth'  and  Boye, 

I 

Cne-Bans 

fortysil  feet    < 

J.  R.  Chilton,'^ 

HtasouB.,         J 

Osage  river. 

thick,                I 
Mammoth  veln^ 

1.S60 

i.aon 

S 

43,60 

16.13 

JohflMncountj, 

Spaldro-8  bluff. 

m'M 

38.90 

aw 

Feat, 

21,00 

.^imftisi., 

Isle  of  Cuba, 

i^ear  Malanzaa, 

Asphalt, 
Asphaltum, , 

1,1M 

34,97 

63,00 

2.03 

Peru, 

Coiitamlio, 

M.  BousinjauU, 

Br'sj'll, 

Karsten, 

i:483 

3silC 

33,60 

2a4o 

Madeira  Island, 

Brown  co^r, 

Or  lignite. 

JoUnstnne, 

British  Amines 

Nova  Scotia, 

j 

Ci,i.ard'.aample, 
Mining  A Esocta'n 

Jol,nson, 

I3?S 

mw 

aflM 

13.3B 

CapoBr.,on, 

Sydney, 

Mean  of  a  specks 

1.338 

asies 

5.60 

I  adds,  by  way  of  comparjai 


eiiea  of  plumbago  or  graphite 
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ANALYTICAL  TABLES. 

EUROPE. 

Fai,  hitwminous  Coals  of  Englartd  and  Scotland. 


^ 

By  wliom  analysed 
and  described. 

8 

A.ialjs^3^o^^l^00panB 

Description  and  Locality  of 
VeiQs. 

1 

^1 

1 

1^ 
II 

Alfreton,  furnace  coal, 
Butterley,        "       Derbyshire 
Derbyahire,  caaael  c'l,  AlfretOD 
Wigan,  oannel  coal, 

Lancasliite,  cannel  coal, 
Woodhall,  near  Glasgow,  can- 
Liverpool  coal, 

D,  MaaLet, 

Dr.  Thomson, 
Eerwan, 
R.  C.  T. 
Dunn, 

Dr.  nre, 
Jolinaon, 

1.264 
l'.2'i8 

1.212 
1.275 

1.228 

52 

48 

76 
61 

20 
73 

46.50 
42.63 
47.00 
44.00 
21.68 

41.00 

2.04 
4.39 
4.64 
3.40 
3.10 

2.60 

Fat,  Hiuminoua  adkedve  Coal— -coked  previously  io  using  in  the  Furnace. 


By  whom  analysed 
and  described. 

1 

Analysis  of  100  parts 
of  Coal. 

Description  and  Locality  of 
Teins. 

1 

S3> 

1l 

Newcastle-upon-Tyne  Birtley 
Works, 

Northumberland,  Tyne  Works 

Eedesale,  Newc'le,  N,  of  Tyno, 

Wylate, 

GaresSeld  and  Anckland, 

Newcastle  coal,  (mean) 

Dufrenoy  and  Berth ier 

Thomson, 

Karsten, 

Dufrenoy  and  Berthier 

M.  Dunnj 

W.  E.  Johnson, 

1.270 
1.256 

1.2B7 

65.90 
67.65 
67.50 

49!95 
48,40 
72.71 
57.00 

32 
31 
30 

51 
31 
25 
37 

50 
00 
10 
00 

90 
60 

0 

a 

3 
13 

1 

5 

00 
50 
86 
51} 
50 
05 
91 
39 
40 

Bitwminous   Coal^~used  crude  in  the  Sot  Air  Furnace. 


By  whom  analysed 
and  described. 

Analysis  of  100  parts 
of  Goal. 

Description  and  Locality  of  Veins. 

j 

it 

ll 

coal  works, 
Derbyahire,  Butterlcy,  cherry  coal, 
Derbyshire,  Dodnor  Park,  soft  coal, 
Soft  or  miicd  BngKah, 

Berthier, 
D.  Mushet, 

eT.so 

57.00 
51.50 
53.00 

30.00 
40.00 
45.50 

2.50 
3.00 
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612 

Bituminous  and- Semi-bUun. 


ANALYTIOAL  TABLES. 


An.  oflOO  parts 

d  Localitj  of  Coal  Beds. 

co'l  by  Mueh 

DesGriptlun  fin 

=  ■« 

^ 

The  Coal  described  and 

a's^ 

S 

-21 

II 

ft.  in. 

s 

»a 

»  3 

Moadow  VBin, 

8  6 

29.40 

4,62 

Aberajohan, 

2  6 

rLio 

27.40 

60 

amiote,         '               ;■       ' 

Three  quartor. 

25.60 

2 

6S 

GoljQoe;  Iron 

Eot=k  vein;, 

r  0 

69M 

27.40 

3 

00 

,hiH  lamiuEOi  run  outflres. 

works. 

Meadow  veim 

38.00 

27.60 

4 

ieuse,                     fnmaeeB. 

Old  coal, 

20.60 

6. 

00 

aminse,                        '• 

Red  Tein, 

4  0 

19.46 

26.30 

4 

26 

Verteg  Iron 

Big  vein. 

4  0 

30.70 

3 

rreg'ly  laminated,     " 

works.   Fur- 

Dioydsg or  rock  vain, 

i  0 

u'.ii 

32.30 

3 

26 

oblong,         forge  and  mill. 

nace  coal. 

Three  quarter. 

67.90 

29.au 

2 

50 

rather  friable,         furnaee, 
.hiuhtin^,                ^ 

Meadow  Tein, 

7  0 

69.25 

30.60 

26 

5  6 

BS.63 

31.25 

12 

Droyde^gOTio'ckwin, 

66.56 

28.95 

6 

cubical,               refineries. 

Iron  workB, 

2  1(1 

72.00 

28.00 

2 

00 

fuTuaco. 

Old'cZ,'™' 

76.21 

22.29 

aminated. 

Red  TBin, 

76.58 

I 

forge  and  mill. 

Big  Tein, 

73,42 

24.68 

2 

00 

thin  layers,             " 

Clydo^li  or 

Three  qnarter,. 

72.70 

26.30 

2 

broad, 

Llanollj  Iron 

Droydeeo' rook  vein. 

1  0 

72.13 

n.87 

6 

00 

cubical,                    " 

workiB, 

Taoh  coal. 

3  0 

70.0i 

25.5? 

4 

18 

cones,              bouBeLoId. 

Yard  vein. 

2  9 

18.32 

00 

hard,'                     furnaces. 

Old  coal. 

77;66 

18.96 

i 

6D 

Elled  coal, 

■3  8 

17.13 

I 

00 

lameUar, 

Nnnt-y-glo 

Three  quarter. 

82.66 

16.10 

2 

26 

coking  for  the  refineries. 

Drojdeg  vein, 

t 

00 

twisted,    forges  and  mills. 

Old  coal. 

78.76 

18.76 

50 

imparfeot,            furnace  e. 

Eli  ooal, 

82.04 

16.71 

Tliree  qnartar,. 

83.60 

12.00 

30 

with  numerous  partings. 

Bin  vein. 

8  0 

91.6: 

I6.1| 

31 

rhomboidal,       .     furnace. 

Sirbowej 

MudeloE  T'n  or  drojdeg 

7 

partially  granulated. 

Iron  works, 

Yard  ooal. 

S2]2. 

I5;e8 

1 

twisted,              '  with  clod. 

Engine  ooal. 

i  0 

82.4B 

16.41 

2 

irreg'ly  granular,  tUmaoes. 

Three  quarter  engine. 

76.78 

13.22 

00 

hard. 

Old  ooal. 

i  0 

78.50 

13.00 

60 

Qonohoidal  partings. 

Yard  coal. 

32 

91.04 

16.83 

IB 

friable,     forgea  and  mills. 

Three  quarter, 

80.26 

17.00 

: 

76 

cubioal,        blast  furnaoes. 

Ebbw  Vale 
Iron  works, 

31.37 

17.00 

63 

cubical,           "  and  forges. 

Bydflog'or  droydeg. 

2  10 

72.88 

16.87 

li 

26 

coarBO,            ^'^            « 

Bll  coal. 

3  2 

82.32 

16.30 

: 

Old  coal,  top,                f 

rB.2B 

18.32 

60 

^ioal, '      forge  and  mill. 

"       bottom,          ] 

81.77 

15.73 

: 

60 

les8grannlar,blHEtfura'co. 

Geanfort, 

Old  ooal. 

4  6 

76.82 

20.SO 

2 

enbieal,  fur'ceandrefin'ry. 

Pont-J-mister, 

Porge  coal,. 

75.06 

22.22 

2 

72 

onbical,  fnmaoe  and.forge. 

Blaina, 

72.1. 

26.86 

: 

granular. 

Three  quarter. 

5  6 

21.12 

50 

cubical, 

Big  TciQ,  top. 

3  0 

So!45 

16.66 

compact,        blastfurnace. 

3  0 

81.66 

14,94 

3 

50 

very  compact,        " 

Red  vein,  upper  part, 

70.4 

14.06 

( 

60 

laminated. 

Iron  wurka. 

"        under  part. 

3  0 

18.49 

25 

reedy  laminie,  blast  fur'ce. 

Bydelog,  (droydeg) 

78l9' 

17.97 

; 

IS 

fine  lamioEe,              forge. 

Yard  vein. 

15.36 

reedy  lamioio,  blast  far'oe. 

Pen  mark  vem. 

80.1 

14.06 

5 

reedy,       forges  and  mills. 

Three  quarter, 

13.8 

1 

00 

lamince  with  clod. 

Engine  coal  or  old  coal. 

6  6 

77!3 

15.2 

60 

reedy. 

Big  vein,  nppor  part, 

31.2 

16.24 

2 

60 

partially  reedy,  blast  fttr'o. 

"       lower  part, 

13.17 

< 

50 

Raslasvoin, 

1  0 

82.79 

12.96 

26 

reedy. 

Rhjjnnej' 
Iron  works. 

Braesy  vein, 

1  3 

S3.38 

14.87 

; 

26 

twisted,      workmen's  fires. 

Red  coal. 

3  6 

84.26 

12.76 

00 

Yard  coal. 

80.92 

16.20 

: 

Pour  feat  ooal, 

80.15 

16.10 

4 

irreg.  I'ina,  forges  *  mills. 

Fire  clay  eoal, 

1  fl 

80,60 

lt.40 

2 

00 

Bhick  vein. 

92.51 

14.99]  2 

60 

"                               forge. 

a»Google 


ANALYTICAL  TABLES, 
Semi'bU'litiiino'us  or  Steaiw   Goals  of  Souik   Wales. 


An'sofiOOpt'eot 

ooulity  of  Ooal  Beds. 

o    ■ 

c-l,b;D.Mnehel. 

DBBcription  and  I 

ti 

S  E 

The  Coal  described  ftnd 

|1 

1 

If 

II 

ite  aeee. 

ft.  in. 

s 

■0  " 

Red  vein, 

4  0 

■SM 

UM 

2_S3 

thin  latainai. 

Bute  Ipoa 

Big  vein, 

9  0 

13.74 

2.;  3 

wurks. 

Raslas  vein. 

9  0 

\iM 

12.44 

3,50 

5.S6 

n  compact^  forges. 

Big  V.  upper  part,      ) 

f 

S9M 

I6!62 

reedy,  blast  furcaeea. 

Middle  part,                I 

11  oJ 

85.00 

11.87 

s!is 

tbin  layers,  brittle. 

Bottom  parl^               J 
Raslas  vein, 

Upper  part.              1 

1 

rregalar,  shining. 

Isis  Iron 

9  0[ 

84  08 

13  02 

2  90 

imperfect  cleavage. 

irork8, 

Lower  part,             J 
Upper  four  feel. 

B  0| 

35.02 

13.33 

1.76 

strong,  laminie  thin. 

40 

Si.Tb 

12.75 

1.60 

prisms,  farnaoe  ooaL 

LowBr  four  feelf. 

86.3S 

12.40 

jhining  laminie. 

Oumoonol, 

2  9 

8B.fl; 

9.74 

1.63 

in  layera,  fumaee  ooal 

Four  feet  forge, 

T.97 

3.25 

part  reody,  forge  ooaL 

LitUe  vein,       ' 

3  0 

S6!9I 

11.72 

thin  laminffi,  forges. 

Foes-y-frane, 

oompaol,  blast  furnaces. 

incompaol^ 

Three  feet  ooal. 

3  0 

86.0; 

12.18 

2.75 

broad,                  " 

^  Pen-r-darren 

Fourfeetcoal,- 

lO.Of 

1.6( 

bard,' 

Upper  vein,    ' 

3  6 

ee!o! 

"    forges  and  mUIs. 

^ 

Roof-pin  rein. 

2  0 

S3.S0 

IL2I 

sisi 

"    niixed  quality.  ' 

Big  vein. 

86.01 

12.24 

oryslallijed,  widi  clod. 

3 

Bottom  ooal, 

4  0 

37.20 

11.30 

1.61 

oompaol,  forges. 

O 

Upper  or  yard  ooal. 

79.06 

16.34 

mised,         ■• 

■2 

Ponr  feet  eoal,    ' 

4  0 

84.98 

11.77 

S^M 

"        less  shining. 

'S'Pljmouth  nnd 
.§     DuffrjQ  Iron 
■S     worka,    ■ 

1 

Cljnmil  eoal,  top  part, 
■ ""         ■  bottom, 
EaslRB,  lop  part. 

3  e 

4  6 
4  6 

36.02 
36.41 

12.00 
12.3! 

1.33 
2.13 
4.00 

atinicai,  best  furnace  ooai. 
t;fanolar,  blast  furnaces, 
bright,' 

"       bettrimpart, 

3  a 

iiS' 

lis: 

2.83 

boOi  reedy  and  granular. 

Upper  Dingle  ooal. 

3  6 

77.00 

20.01 

3.00 

broad,  forges  and  mills. 

Lower  DLngle, 

3.00 

less  bright  and  shining. 

1 

Oyfartbfa  big  vein. 

9  0 

90.38 

7^97 

1.75 

slightly  reedy. 

Cwm-dhu  piii     ■ 

6  0 

9.22 

2.00 

regularly  laminated. 

S  Ojfertlifa  aid 

Cwm-mynodd, 

5  6 

38.8 

fl.OO 

2.13 

slaty,  forges  and  mills. 

J   YnnieVaeL 

Owm-y-glo, 

4  0 

89.2 

i.V. 

inoompaot,  blast fomaces. 

Upper  yard  yein. 

36.8 

11.20 

regalar,    .          " 

Gelly-deg, 

3  0 

91.8 

6.14 

id 

Mountain  yein, 
"       ironstone. 

8  8 

1  a 

90.0 
92.1 

6;i' 

1> 

crystalliied,  furnace^, 
reedy  and  gronular. 

Tour  feet  eoal. 

4  0 

Qompaet,  blast  fnmaoas. 

Raslas  vein,    - 

ID  0 

8SJ 

2.0 

forges: 

Two  feet  coal. 

2  0 

88.12 

10.00 

1.8 

mixed  coedy  and  gronn'r. 

Siiall  vein, 

80.42 

Iron  norke, 

roea-y-frKDe, 

Two  feel  S  inch  ooal. 

4  0 
2  9 

34.6? 

8.3; 

7.0 
1.6 

furnaces, 
bright  reedy  coal. 

Yard  vein,     ' 

i2.S\ 

1421 

2.76 

reedy,  furnaces, 
bright  reeded  coaJ. 

Blaok  mine  ooai. 

6.82 

2.00 

Upper  vein. 

sir. 

12.13 

6.7 

granular,  with  olod. 

Big  vein. 

S  0 

88.94 

7.18 

3.8 

eryslolliaed,  forges. 

Hirwnin  Iron 

Pour  foot  eoal,  or  Glo 

wynn. 

i  0 

90.2 

7.36 

slightly  reedy,  fhrnaces. 

Sis  feet  ooal. 

2.0 

regular  reeded,  forges. 

Pit  vein. 

3  0 

37.16 

3.85 

4.0 

teedy  and  grannlar. 

Argoedin 

Upper  vein. 

76.54 

22.50 

0.96 

Friable,  weak. 

■I  Owni  Buoliati, 

Lower  vein, 

3  0 

74.30 

23.40 

2.30 

harder,  more  compact. 

5     Oakwood,- 
1!^  GlamoreonBh, 

Worn  Dhu, 

2  3 

78.02 

20.J: 

1.80 

used  for  smelting  iron. 

Wera  Pistm, 

G0.06 

2.48 

hard,  compaot.^ 

S    second  ooaL 
S    aeries. 

Eider  vein. 

80.67 

18!52 

0.81 

Tor  Myuydii, 

1  8 

31.18 

18.00 

0.82 

Pour  feet,  npper  rein. 

i  0 

9X.B7 

7.70 

0.63 

strong,  heavy  coaL 

5   third  ooal    ' 

"        lo*Bfpart, 

4  0 

88.66 

lo.on 

1.S5 

reedy,  furnaces. 

Nine  feet  eoal, 

9  0 

33,74 

1S.2I) 

a 

large  and  lumpy. 

Yard  ooal, 

78.90 

20.00 

olean  and  bright. 

1    Pyle,  lower 

Vein  fawr,  1, 

9  0 

72.82 

2.60 

very  bright,  reedy  eoal. 

Sa        series, 

2, 

9  0 

72.58 

24.42 

3.00 

eannel  and  bitu's  miied. 

C70t)gle 


614  ANALYTICAL  TABLES. 

Bituminous  mti  Semi-bitwmineus  or  Sleam  Coals  of  South  WaJes,  o 

Souih-ewtern  side  of  the  Coat  Basin. 
By  the  term  "roody  coal,"  is  looallj  understood  a  coal  in  which  IheTegetable  im 
are  oonapionous  and  abnndant  in  ita  autstanoe, — "Clod  coal,"  taviiig  a  soft,  la 
vegetable  texture, — "Splint  ooal,"  wliioh  does  not  lose  its  form  in  coking,  aogulnr,- 
bituminouB  oeal  ooke,'/  where  the  angles  of  the  ookes  aro  rounded,  and  haTing  con 
adhesion, — "  Partially  bituminous,"  where  the  coked  mossea  bayo  rounded  edges,  am 
adhere  together, — "Bltnminone  cukes,"  those  which  dissulre  and  enter  into  fusiou 


o 

AnaLoflOOp'tsof 

cnlity,  and  names 

i| 

ooal,byD.Mualiet 

Description,  L 

4^ 

Ii 

The  Coal  described,  and 

"""'■ 

ii 

n-   in 

a 

Cyfarthfa  furnace. 

88.07 

8,50 

3;43 

Mynjddys- 

Powell's, 

60.58 

27,92 

6.50 

cubical,  compact,  reedy. 

Iwjn  vein. 

Morrison's, 

36,92 

4.60 

sale  coals  for 

60.25 

33.00 

8.J5 

sligbay  granular,  reedy. 

CwmDowa, '(Morri- 

son,)          * 

68.86 

27,14 

4.00 

eubicaL 

Upper    «r'r^ 

Protliero's, 

1,75 

"        ooropacf- 

^Lh  <:^ul,. 

Bo=.er  Williams, 

DO  .alpW,  deao. 

Orossfields, 

6S.3- 

24,16 

6!60 

cubical,  compact. 

Beddws  rein, 

I,ou>tr  rtd  aeh 

coal, 

Owm  Tillery, 

24.80 

10,75 

sliining  bright. 

Phelps's, 

68!oi 

30.00 

2,00 

compact,  hard,  akong. 

2  a 

6S.88 

38.37 

4.76 

eubioaJ,  raedy. 

Cwm  Cara'e, 

2    9 

82.63 

31.10 

6,25 

Upper  Rook  vein. 

66.11 

31.14 

For  steam -packets. 

Lower  Rook  vein. 

61.78 

34.26 

3,94 

oblong  masses,  reedy. 

,-KisoaTeina, 

Big  vein. 

12    0 

29.15 

irregular,  no  sulphur. 

Red  Y«in, 

61.25 

33.80 

4,96 

pyrites,  strong. 

1 

Sun  vein,  [or 

Meadow  vein,] 

67.28 

31.34 

compact,  reedy. 

Yard  vein. 

2    0 

63,03 

32.60 

4.37 

with  layers  of  splint 

I'-^Jr 

Rock  veiu. 

63.22 

34.78 

3.00 

cubical. 

Red  vein,' 

31.35 

oblong  reedy.  ■ 

Meadow  vein. 

6    8 

ae^s. 

28.ia 

5!50 

strong,  bright,  shining. 

Old  coal. 

3    0 

27.70 

4.00 

cubical,  taraislied. 

|Elaen-dare 

Roclt  vein, 

10     0 

68,86 

28,64 

2,50 

n»ed  for  blast  furnaces. ' 

1   furnace  eools, 

Meadow  vein. 

3.00 

Big  vein. 

i     6 

25,50 

3.62 

aminte  regular,  reedy. 

^  Pen  Twyn 

Droydeg,   or  Rook 

3     6 

68  20 

2i.80 

7.00 

cubical. 

g   fuinaoe  coals. 

Meadow  vein, 

7     0 

6S!65 

32.60 

3.75 

cross  or  seotionaJ,  pore. 

Old  coal. 

2    a 

68,50 

27.60 

4.00 

incompact,  friable. 

Aberayohan 

Red  vein. 

4    0 

72,95 

25,30 

1.75 

used  myi  in  blast  furna's. 

Britisli  Iron 

Big  vein,' 

T    0 

67,05 

25,70 

7.25 

.    Company. 

Rock  vain. 

8     0 

69.B0 

25.70 

6.00 

cubical  splint. 

J 

Cribbwr  Vach, 

4    6 

72,36 

26.14 

L60 

bright,  famaces. 

Bedwa  vein. 

10     0 

70,68 

25,83 

3,50 

"       in  thin  lamlnai. 

jP.aik,  soBtli 

79,69 

19,26 

1,26 

"       blast  furnaces. 

~  icins  of  the 

Llangonydd, 

5     0 

60.40 

38.60 

1,00 

•S"  8.  Wales  ooal 

",           No.  2, 

69.64 

27.86 

2,60 

.mparfaotly  rhcmboidal. 

•    basin,  be- 

an  inch. 

I     8 

70.22 

28.28 

1,60 

jroad,  reedy  coal. 

?  tween  Pjle 
•   and  LlantrlB- 
J   Bant. 

s 

HirwaJn  common. 

89.34 

29.16 

1.60 

smooth  fracture. 

2  y'd  coal. 

73.76 

22.60 

3,76 

slaty,  partially  reedy. 

Llanbarry, 

65. 7S 

33.00 

1,26 

strong,  raedy  coal. 

Collenna  3  feet. 

76.66 

23.44 

1,60 

broad,  reedy  stmeture. 

"      cannelcoal. 

S     0 

83.25 

34.12 

2,63 

laminated,  oolitic. 

« 

Little  vein. 

70,6« 

27.34 

2,00 

workmen's  Srcs. 

•^Mellin   Griffin 

Eraesey  vein. 

2     i 

61,00 

30.00 

9.00 

heavy,  forges  and  mills. 

.3    and  Pent- 

PenljTCh  bard  vain, 

i    0 

71,36 

23.76 

6.00 

-*.   jroh,near 

64.63 

31.87 

4,60 

reedy,  tin  plate  works. 

§    ""''^' 

"      wing  coal. 

pure  anthracite. 

5     0 

BK69 

3.81 

"       furnace  and  forge. 

Very  dyy  .C.>al,, 

mA   ^ce>,  of 

Dowlais  iron  works. 

79,60 

17.50 

3.00 

lamellar,  does  not  coke. 

carbon  in  Sotith 

Cjfarlhva 

78,40 

Wales. 

Pen-y-daran,   " 

76.80 

2QM 

3^20 

«             1' 

»Googlc 


ATTALTTICAl  TABLES.  615 

!  of  Souih  Wales,  towards  the  western  extension  of  ilie  Basin. 


°5   . 

Analysis  of  100 
parts  of  coal,  by 

nd  Looality  of 

|l 

D.  Mnshet. 

Doscriplion 

C«a  Beds. 

-11 

|u 

The  Coal  described. 

&' 

1 

l| 

ft.   in 

1 

If 

|l 

Pffll  feron  vain. 

Pwll-feron,  in 
Noath  yallay, 

Ist  bed. 

89.34 

6.86 

4.00 

miied  with  coke. 

2d     " 

86 

56 

B 

S4 

60 

very  hard  and  reedy. 

3d     " 

se 

24 

1 

Neath  Abbay    ' 

4th    " 

90 

59 

50 

0 

91 

5th     " 

91 

08 

OO 

92 

more  brilliant 

Bih     " 

00 

10 

00 

more  resdy. 

TjiacyawD  Iron 

Big  vein. 

8i 

70 

70 

1 

80 
80 

i 

60 

d^'^PhiTvaiD, 

6  66 

3  74 

iright  and  shining. 

Swansea  peacock 

Swansea 

coal, 

7  50 

3  50 

snrfaes  smooth. 

Big  vein,  lat  bed. 

«of 

9] 

42 

150 
150 

blastfurnaces, 
flat,  boarded  coaL 

Yatal-y-ferra, 
Iron  works, 
Swansea  val- 

"        3d     " 

I 

99 

160 

reedy  and  gcfinular. 

Cefti  y.  npper  bed. 

91 

26 

7  24 

150 

pitohj,  bright,  Bbinlng. 

91 

6  51 

lartially  grannlar. 

92 

160 

Jngbl^  laminEC  irregular. 

"       lower  part. 

6S! 

150 

irregular,  reedy. 

Blacli  vein. 

5  36 

160 

Little  veiQ, 

64 

160 

tagnlarbnt  twisted. 

Pentyroh  wynn. 

6     0 

69 

2  81 

151 

ready,  forga  and  furnace. 

Cwm  Neath, 

Three  faet  vein. 
Eighteen  feet  rein. 

3     0 

9^ 

10 

4,S( 

.93 

1  analysis   by    D.    Sotaf- 

Nine  feet  rein, 
Cinderford  fnrnaoe, 
or  Lower  High  ooal 

9     0 

93 

12 

^'.22 

l!59 

■s- 

s  . 

Delf, 

3     0 

62.00 

3B.00 

2.00 

strongly  reeded,  bright. 

i:. 

Parli-end  coal. 

free  from  splint. 

Coleford  High  Dalf, 

•s 

icp  pai^  ■ 

4    6 

63.72 

32.03 

4.36 

thin,  bright  lamina. 

> 

Middle  part. 

63.6] 

34.89 

1.50 

reedy,  bright,  pyritoug. 

■S   s 

Bottom  part, 

6     0 

60.96 

37.29 

1.75 

smooth  fraotnrod.        ' 

n 

Chnroh-    itop. 

B  ni 

60.33 

35.67 

4.00 

irregular  fracture. 

way  ooaljj  bottom. 

fiO| 

64.i; 

34.7^ 

1.23 

amooth,  straight,  reedy. 

Kooky  rein, 

2     0 

2.13 

strong,  partially  reeded. 

Starkey  ooal. 

2    6 

flLsi 

3B!r: 

1.75 

partially  reedy. 

Park-end,  LitUe 

Dalf, 

1     8 

68.15 

36.36 

compact,  bright,  reedy. 

'•      Smith  end. 

2     0 

63.38 

34.89 

1.1b 

heavy,  eompaot,  reedy. 

Xow  coal,  part  of  the 

Corbyn's 

10  yard  ooal. 

61.90 

40.60 

7.50 

slrong,  ready  ooal. 

S6.O0 

42.60 

rragularly  laminated. 

Heath  ing  oottl. 

64.17 

43.33 

2!50 

strong,  bright,  reedy. 

■f 

Brooch  ooal. 

90.49 

47.78 

1.76 

brighlj  pitoby  fraotuia. 

eSoutll  Staf- 
1'  fordshire. 

New  mine  top  coal, 

53.77 

46.10 

2.13 

reedy,  without  splint 

Fire  clay  coal, 

51.^0 

46.35 

2.26 

weah,  friable,  reedy. 

New  m.  bottom  ooal 

53.es 

44.27 

reedy,  miiedwith  clod. 

'£■ 

Ten  yard  ooal. 

54.06 

42.70 

3]2f 

pitoby,  bright  ccaL 

"        bottom  p't 

63.67 

34.18 

briglit  and  thin  splint. 

gEBnUey  Bs- 

Eour  feet  coal. 

i     0 

53.18 

44.82 

2!0( 

bright,  shining,  smooth. 

S   tate,6onth 

Three  feet  coal. 

3     0 

64.82 

43.12 

2.00 

bright,  pitchy,  reedy. 

1    Slnfford. 

Pire  clay  eoal. 

5     0 

54.84 

2.25 

strong,  reedj,  nnifocm. 

g     SllitB, 

Bottom  vain. 

7    0 

82.87 

32]0( 

6.12 

hard,  splint  eoal. 

1 

Eive  ft.  splint  ol. 

5     0 

46.83 

4.75 

laminSB  minnte. 

Bottom  coal. 

■IMf 

10.73 

9.60 

imperfectly  crystallized. 

Basae;  mine  ooal. 

58.30 

38.70 

3.00 

reedy,  dull  snrlioed. 

Lane  end. 

Little  mine  eoal. 

i    0 

62.30 

35.20 

2.50 

eompaot. 

North  Staf- 

Great row  ooal. 

9    ft 

57.38 

39.74 

2.38 

smooth,  thin  lam  in  re. 

fordshire, 

Best  furnace  coal. 

32.3( 

bit-nminonS  looking  coal. 

Ashf  e  eoal, 

6X!32 

L60 

bright,  shining,  oubicaL 

,Google 


ANAIiTTICAL  TABLES. 


Bilumiiwus  Coals  pf 


tshire,  North  frtrfiM,_  J)ei-bys^we,  and 


An.  of  XOO  parts 

III 

n.  jn. 

oo'l  by  MuBhot. 

, 

i! 

°i 

Th«  Coal  deaoribod  and 
its  uses. 

1 

II 

^1 

■  £ 

little  Kow  ooal, 

TT 

fisTds 

34,87 

2.25 

bright,  with  clod  parangs. 

Seven  feet  coal. 

7     0 

87,90 

30.47 

1,63 

bin  layers,  furnace. 

I& 

StonjTrin, 

S     0 

85,17 

33.33 

1.50 

BanbQiy  or  H^reflaa, 

i3.8* 

35.16 

1.00 

Knowlea'a  coal,  Delph  LSRe,       . 

10     0 

2.50 

bright^  free  burning. 

4h 

Paaoook  ooal,  FentoQ  Paflt, 

9     0 

loAi 

37,08 

2.60 

ubicttl,  fiirnaees. 

Spend  oroft  Toin, 

4    0 

58.6T 

39.58 

biqwJ,  potteries. 

IS 

Ten  feet  ooai, 

1    0 

53.89 

2.00 

aniformly  reedy,  potteries. 

^1 

Ore  lit  Row  ooal. 

g     0 

50.80 

37.70 

1.76 

onbiod,  pott'a  &  aalt  wV. 

Little  Roweojl, 

4    0 

34.5? 

3.oa 

hftrS,           '■           " 

Stropahire  stone  coal. 

isilf 

39.2tt 

2.83' 

hrigH  eJod  parliDgs. 

Sulphur  coal. 

65.7S 

2.25 

'roa^j  Ct  'u*'-  bouse  purp. 

ClDdeoal,    ' 

8S,79 

35.58 

1.63 

reedy,  fiirnaees. 

Handle  coal. 

, 

hard,  Bale  or  Binilh'a  use. 

Top  coal. 

B4.1fl 

3i.77 

1,13 

reg^ilar. 

Beat  fangoua  oos], 

83.33 

35.67 

I.Ofl 

minulely  lamm.  no  pyrites . 

Double  ooiU, 

67.87 

41.^8 

.76 

hard,  blast  furnace. 

Three  jard  ooal,  part  not  coks^i 

61.31 

35.80 

2,89 

alxe. 

1 

"            partooked. 

S    0 

62.70 

36.70 

IM 

^:(^(    :: 

Two  ysr^  eoal  oolie4. 

6a.98 

28.60 

i.i2 

Brassy  vein  coked, 
Crank  ooal. 

b    6 

61.68 

34.10 

1.32 

oub\, 

2    6 

73.56 

25.70 

.U 

mised,  fiimaca  and  aala. 

DrowEHll  veiD, 

e   0 

62.e« 

38,70 

.60 

not 'Scm,  free. 

Powell  Tein, 

6     0 

53.4} 

34.80 

1.79 

shinliig. 

^1. 

Elye  vard  Tein,  top  part, 

Bl.BS 

36,20 

1.91 

aminated,  free. 

'<-       "    middle. 

82,72 

36.00 

1.28 

mflre  cbt^pact,  iron  mak'g. 

"             bottom, 

63.rS 

82,85 

3.36 

tliii|l*iniDie,  with  clod. 

Three  yard  coal. 

62.88 

36.00 

LIS 

m^ist- 

1 

Two  yard  ooaJ, 
Bone  ooal, 

£3 

a8.47 
4O.0D 

Pankey  Iron  work^,  B.touo  yeiJi, 

a  0 

W.9S 

35.67 

a 

brwid,  pa,rl]y  orjslalliied. 

Pant  Iixm  worka,  blwt  fuinaco  ol. 

1  1 

67.26 

31.25 

granule,  for  blast  fumace. 

i 

Coe4  Talon,           '    '.' 

9     0 

58,5(1 

40.00 

1,50 

surfeoe",                  f 

Swosnj  oolilery,  bmwy  yein, 

3     0 

49.94 

34,66 

16-50 

alternate  layers,     f' 

^ 

Cofn  Qolliery,  hear  IJUnabon  w^a. 

7     0 

57.49 

8.S5 

"            '  braeej  ooal. 

3     0 

66.37 

it2JB 

i,5D 

Black  Park  coal,  2  yaid  vein. 

6     0 

5V,60 

40.00 

2,60 

6rm,  with  aplint 

!? 

U  yard  vein. 

1    6 

59.SB 

38.12 

2.00 

strong,  with  otod. 

Llwyn-y-onnipB,  4  yard  vovX, ' 

62,86 

34.4( 

2,7.5 

smooth,  reedy,  blast  fnr'es. 

Cbirke  bank  colliery,  ptrangere  o% 

5     6 

67.00 

3.00 

hard. 

Delf  ooUierj,  j-d  s'n  n'r  Rhfiabon 

64,89 

UA) 

1.00 

eompact. 

Kirby,  upper  hard  or  main  cool. 

a  0 

04,15 

33.86 

2.00 

mixed,  shinmg  par«ng. 

DnnibiU  neir  Swariwlofi,     ' 

55,77 

40.73 

3.60 

strong,  breaking  oblong. 

Swanwiok,  main  eoal, 

Main,  npperhard,  Di,cki»anton, 

80.27 

38.23 

1.60 

'*■      twisted  laminte. 
"      blasted  furnaces. 

84.4f 

32.(13 

3.60 

Noitjianlon  Com.  Codnor  Park  e'l 

S8.B1 

41.61 

2,13 

rree,  force  and  mills. 

i 

Mwnsoftooftl,  " 

58,49 

6.76 

'■    clod,  spar, 
strong,  blast  furnaoes. 

AlfreWn  works,  loner  hard  eoal, 
Butteriy  p'kcory,  'f          " 

i    0 

62.8P 

36ll! 

2.26 

81.14 

34.11 

4.76 

splmt. 

¥o.^ly  p'k  w'ke,    «         " 

65,89 

3t.86 

a.2, 

ChaalerfieM,           f 

61,65 

35,10 

mised,  good  oleavagfl. 

Double  or  Hinge  ooal, 
Clodeoal, 

30.6B 

37.34 

2^00 

bright,  furnaces.     '^■ 
Bmooth  fkoture. 

81.21 

37.29 

1.50 

Bueklimd  Hollov  ei  Eilbuin  coal 

68.62 

40.00 

1.38 

broad,  smooth  fracture. 

Moreley  Park,  cojiuel  iwal. 

45.00 

46.05 

9.9 

ioneboid|.L 

Cannel  coal  near  AUreton  norka. 

40.7; 

4.0 

haautifui,  specular. 

Lower  Moor,  better  bed,  '  ' 

67,0? 

.7 

dense,  furnace  and  forge.  . 

bJaok  bea, 

71.42 

2t'0; 

1.6 

friable,  domestic  use. 

Bonling,  better  bed,  '  ' 

64.2 

32.55 

2.0 

"         orow  coal. 

BB.1 

33,8 

1.0 

disUnet,  witb  bled,  sale. 

^ 

Park  gate,  uimq  ooal. 

T    0 

30,7; 

4  feel,  blast  furnaoes. 

Old  Parkgate  vein, 

6M 

I'.e 

hard,  (n  lamlusB,  " 

.Google 


ANMiTTIOAL  TAEBEg.  gj^ 

Fat,  hiluminous  Coah  of  Yorkshire  a-nd  Scotland. 


Analysis  of  100 

It 

pans  of  sool. 

1^" 

and  described. 

|l 

't 

g  « 

g« 

»" 

a    in. 

6 

III 

ii 

tORKSaiEE; 

Farkgale,  top  o'l,  upper  part  of  tho  7  ft,  o'l, 

D.  Mushoti 

1  4 

62.51 

36.49 

1.00 

"        Imttom  pait^ 

1  8 

6BM 

31.56 

1.50 

32.54 

2.60 

WorBboro'  furnace  eoal, 

60.3i 

1.50 

40.85 

2.50 

Mil^n,  laaia  coal,  splint  part. 

eUn 

3,00 

"       roof  or  soft  part. 

62.71 

36.04 

Thorncliffe,  tjiia  futuace  aoal. 

2  6 

35.52 

'.m 

Bniithj,  *ood  coal. 

2  6 

54,61) 

44.27 

1.13 

Bisloj  Park, 

1  7 

30.00 

Yorkahirb  Kent,  oopl,  i 

6  0 

66.40 

32.72 

Stratford(  miln  ooal,  5  l^et  bottom  part, 

62.0* 

lop  part. 

68.12 

Silkelonfl,  main  ooal. 

G5.0f 

2^63 

"        eoft  or  clod  codl. 

" 

5  fl 

63,K 

35.15 

1.73 

SCOTLASD. 

Clyde,  upper  vein,  top. 

37.00 

41.60 

21.60 

68.45 

"          "      aa^Qon^'veiii, 

48.34 

9.Si 

"      ttird  or  furiaoe. 

51.20 

3.30 

"      fifth  splint  ooal. 

as.4c 

42.40 

4,20 

Calder,  i>iruaoe  coal,  top, 

49.9f 

43.82 

i.20 

"            "        eplint  parf^ 

50,67 

47.48 

1.85 

'.'            "    .    main  coal,  fop. 

49.39 

i.oi 

«            "        middle. 

62.30 

"            "       totlom. 

51.60 

44.51 

3]e9 

Glen  Euok,  furnace  coal,  ' 

45,20 

"          inferior  ooal. 

48.30 

44,20 

7^00 

Cleugh,  furnace  coal. 

47.0? 

42.26 

10.67 

Omoa,  ajilint 

"       bright 

il'.29 

49,60 

1.09 

pina  aplint. 

51,8? 

4B.57 

1.61 

teaVj  splint. 

" 

39,25 

6.06 

aovan  ooal,  first  ysin,  top  part, 

44,65 

6.80 

;;                          lower  part. 

" 

i9.41 

48,92 
48,34 

1.67 
9.46 

"            fiftli  vein,  apliit. 

Um 

1.37 

1.  Oraw  ooal, 

51.se 

44.60 

3,82 

3.  Head  ooal. 

48.08 

49.38 

3.  ground  coal. 

61.00 

3^43 

4.  Foot  coal. 

52.2^ 

44.15 

3,58 

LiSUaliago,  eaUnel  ooal. 

" 

39.43 

66.57 

4,00 

i)ry-  Ccals,  *0(  ™ry  adhesive. 

Clyde,  splint  coal. 

59.00 

36.80 

4.20 

Thomson, 

55.23 

35.27 

9.60 

"      clod  coal, 

D.  Mushet, 

70.00 

26.50 

4,60 

Thomson, 

42,25 

47.76  ■ 

10.00 

"      near  Glasgow, 

Dufronoj  &  Borthier, 

B4.40 

31.00 

4.60 

51.00 

:<5.00 

4.00 

Monkland,      " 

56.20 

42.40 

Middlcrig, 

Dr.  Pjfe, 

50.50 

i'm 

Sootch  coaJ, 

W.  R.  Johnson, 

48.81 

4l's5 

'Scotch  cannel, 

60.3. 

36,95 

2.11 

Dr.  Ure, 

6i.6fl 

4.J0 

a»Google 


ANALYTICAL  TABLES. 


Anlhraailes  of  Emo^ 

By  whom 

examined  and 

analysed. 

1 
1 

Analysis  100  parts. 

Localities. 

1 
i 

11. 
Ill 

1 

SOUTB  WiLSS. 

AnikTadUs. 

4.90 

Welsh  anthracite,  Cwm  Neath, 

Dr.  SchafhaoutI, 

{ 

94.10 

.03 

Yoie  Oedwln,  Crane,                      f 

Jno,  F.  Fraier, 

86.60 

7.60 

5.80 

1 

W.  B,  JohQ6on,| 
D.  MuBhet, 

Dr.  Ffye'B  Bsper. 

1.3T2 

;  87.60 

9.18 

4.32 

Welsh  stone  toal, 
Wfllah  slaty  etona  coal, 
Moan  of  seTeral  yarieties  of  Welsh 
coal,      - 

1.368 

89.70 
84.17 

71.40 

17.80 

2.30 
6.73 

10.80 

EuBOPBiH   OONTISENT. 

Anthracitoua  CoaU. 
The  AJpfl,  Isere,  Canton  of  Lanmire, 
Canton  of  Lanton,  near  Grenoble, 
Westphalia, 

M.  Eobin, 
M,  Ears  ten, 

1.0T2 
1.358 
1.336 

4.0 

Mean  analjeia  of  twelva  varieties 
of  anthracite. 

Berthier, 

79,15 

7.37 

13.25 

Dry  or  slightly  Biiummom  Coals. 

iBBLiND, 

Kilkenny,  Lei  n  star, 

"        slaty  or  cannel, 
BoolaToonein,  Stone  coal, 
Corgee,                    " 
Queen's  county,  Leineter, 
KilkeiiDy,  cannel, 
Kilkenny, 

D.  Moshet, 

KarstsQ, 

Dr.  O.T.Jackson 

1^436 
1.403 
1.403 

92.88 
80.47 
82.96 

87.49 

74.47 
79.S0 

4.25 
13.00 
13.80 

8.10 
10.30 
25.01 
12.00 

2.87 
6.53 
3.24 
3.40 
3.14 

8.40 

SCOTLAMD. 

Coal,  tmder  Basalt,  Renfrewshire, 

D.  Mushet, 

63.74 

16.60 

13.60 

PjUiNCB. 

Mean  of  twelse  Epecimeae, 
C6te  d'or,  Sincey, 
Mais  Salae, 

M.  Berthier, 
De  NerTille, 
M.  Varin, 

79.16 
82.60 
83.00 

1.37 
8.80 
7.50 

13.25 
8.80 
9.50 

ijGooglc 


ANALYTICAL  TABLES. 

1  Goals  of  IVance. 


-& 

Analysis. 

Departments, 

Locality. 

Ooncoasiona. 

By  whom 

1 

TMielJes  of  Coal 

analysed. 

■la 

1 

a 

s 

s  s 

^ 

7" 

Montet, 

M,  Baudin, 

jgg 

7S,2S 

2477 

Sabeiiera, 

1.U 

74,92 

26.08 

Baam  of 

Deux  Chaises, 

> 

Fins, 

Chapelle, 

1.48 

74.22 

26.78 

1 

FiQS, 

Noyant, 

1.30 

S8.2S 
92.4^ 

31.72 
37.51 

Basin  of 

1 

Bussiere-la 

[ 

1.31 

..- 

Bert, 

1 

u.j 

58.47 
64.2(1 

41.63 
36.86 

1 

Onmmentry, 

M.  Reenault, 

63.26 

36.60 

1.26 

^ 

Basin  of 

Ohambled, 

Maraij, 

1.38 

87,85 

12.15 

^ 

Com- 

Com  man  try. 

Amenat, 

1.27 

no.oo 

40.06 

"i 

mentor, 

N*ri«, 

Great  bed. 

" 

1.35 

58.87 
56.76 

41.13 
43.24 

i 

oJyet, 

LrSouehe, 

L30 

61.23 

38.77 

Baainof 

Monties 

Bourdignat, 

L28 

59.68 

40.42 

Doyet, 

Id., 

ChauTMS, 

I.SO 

58,61 

il.3B 

tS 

Beienet, 

Grande  maaae. 

1.32 

56,84 

43.16 

Sew  bed,         ] 

M.  Baudin, 

1.26 

66,60 

30.18 

4.60 

Mines  de 
Lempret, 

1.3S 

56,80 

29.8( 

Champagnaa  Id 
the  coal  basin 
of  Hanta-Dor- 
dagne— Cntftal, 

Upper  bed,      '< 

"           1 

1,36 
1.28 

53.20 
65,70 

30J( 

18]50 

Mine  de 
Madie, 

Firatorloneat 
bed,              e 

i 

1.27 
1.28 

62.40 
60.76 

30.60 
32.90 

7.00 
6.40 

2d  bed,            T 

1.28 

64.60 

31,80 

4.40 

Manriao, 

Madie, 

U.  Berthier, 

91,60 

34.50 

7.60 

I.  Meaaaix, 

Clydanoe, 

1.39 

14.51 

2.  Singles, 

Morillous, 

71.27 

28.78 

3.  Lempret, 

New  bod. 

L33 

69.10 

30.90 

1,  Madie, 

2d  bed. 

1.27 

38.97 

S1.03 

Coal  tasm  of 

5.  Prodell03, 

3d  bed, 

1.40 

67.28 

32.72 

laHaute-Dor- 

6.  Vendea, 

Champlais, 

96.68 

33.92 

dogne  Caotal, 

7.  Madio, 

1st  bed. 

LSI 

98.65 

33.96 

N.  Singles, 

31.96 

9.  Lempret, 

0.  de  lair. 

1,S5 

63,08 

36.92 

MandaiUea. 

Lignite, 

3.29 

41.45 

68.66 

Uhamhenil, 

Liinile; 

1.28 

40.83 

50.12 

1.  Oharbonnler, 

Great  bed. 

U.  Bandin, 

1.43 

80,4: 

13.B9 

>..  La  Combelle, 

19.69 

La  Roneiera, 

L3B 

78^82 

21.18 

L  Armula, 

Chien, 

1.38 

77.48 

22,52 

i 

76.7B 

23.21 

3.  Gras  M«nil, 

Great  bed. 

1,35 

75,31 

24.69 

Auvflrge,        | 

76,15 

24i86 

Central          °^ 

3.  La  Taupe, 

Arrest, 

1,32 

73.89 

26.11 

France,  de-  V 

^.  MSgficoste, 

«thbodof4ft. 

1.34 

73.01 

26.99 

lO.LaTanpe, 

7L80 

28.26 

Pnj-d«-         "1 

11.  Lea  Barthes, 

Bntardofa'ft, 

L3B 

'4.40 

28.66 

I)6iae,            K 

B  feet  bod. 

29.88 

^ 

13.  M^g^ooste, 

7th  bed  of  8  ft. 

L34 

ro!o9 

29.91 

(S 

14.  Les  Barthes, 

:i  feet. 

29.93 

15.  Mdgiooate, 

S  feet  bod. 

69.86 

30.14 

16.  Lea  Barttea, 

3  feet, 

1.35 

68.64 

31.34 

17.  M*g^coBte, 

7  feet) 

1,49 

32,92 

13.  LesEarthea, 

De  Feu, 

1.33 

)6>B 

32,22 

19.  Brioude,    ■ 

Fteissat, 

" 

1,32 

69.43 

ijGooglc 


ANALYTICAt  TABLES. 


■BUuminous  Coals  of  France,  Bepartmtni  of  Fmj-ik-BliMi. 


-^ 

Analjsii. 

Departments, 

£ 

Coal  basiba  and 

ConoesBionB. 

By  wiiom 

Turifeliea  of  Coal. 

analyaod. 

" 

1 

^1 

i 

(O 

6 

|a 

^ 

Cingles, 

li.  Baudin, 

03.01) 

?2.00 

410 

Agassi!  bed, 

1.340 

26.40 

i.m 

Eaain  of  Braa- 

La  Louise 
bed, 

„ 

1.310 

68.50 

26.80 

470 

aao,   minog  oC 
La  TaUpB  and 
Arresl, 

Four  feet 
bed. 

., 

1.320 

06.20 

27.00 

6.80 

Lft  Felioite 

bed, 

1.300 

B7.60 

28.00 

6.50 

La  TroueKe, 

1.330 

66,10 

26.30 

6.60 

Basin   of  St. 
Blor,  otMon-- 

La  Boclio, 

« 

1300 

59  80 

10.20 

6.20 

La  VeraMdo, 

1300 

60  40 

ig.BO 

8.70 

(aigne. 

BaaiijofBourg 

^S'tls' 

" 

1390 
IBBp 

86  2i 
75  00 

13.16 
25.00 

6.20 
IS.OO 

Laatio, 

Puj  S.  Oulioler, 

De  Chiex, 

I33K 

03  00 

04  48 

12.0( 

8.20 

La  Beeette, 

1280 

6815 

is^as 

rtoUiere,' 

M.  Graner, 

r4  00 

2B.62 

Jnmeaux, 

68  J6 

22.63 

1st 

M.  B«ain, 

24.00 

Vignes,' 

26.50 

1^  BaeiH  of 

Quatro  Bras, 

19.80 

6t.  Charlea, 

00  2' 

22.10 

g   Creusotand 

Maillot. 

12.20 

=    Blanzj, 

CoDimuDant^s, 

6.46 

1 

Montchanm, 

lil2'^ 

Longue  Panaue, 

BO  00 

B^OO 

Ragny, 

e3  2L 

B  Ian  I  J, 

Monteeans, 

5!oo 

Lucy, 

tiiier, 

05  00 

14.00 

Saone  et  Loire, 

Ba^iQ  of  Spinao, 

Vols, 

Baupliin, 

Regnault, 

01  10 
4J2I 

!fl.40 
12.50 
4H.30 

2.50 
5.80 
4.60 

Vols, 

15.00 

Basse  Alpea, 

Dauphin, 
Sigorice, 

«ri 

53.H 

i'm 

i 

Manoaque, 

31  2( 

oisi 

VLllemus, 

51.61 

if^a 

Pierro-rert, 

Lignites, 

M.  Diday, 

26.20 

I 

18  10 

ti.8i 

Var. 

St,  Zachajie, 

12  40 
40  to 

%'% 

0.00 

Mittiamis, 

5o!oi 

9J0 

Vauetu.., 

Pioleiie, 

4151 

yls' 

6]20 

Montragon, 

16.00 

Du  Solid, 

Montoel, 

M.  Oruuer, 

77'! 

lib 

2.81 

St.  Maris, 

Chaney,           1 

31.67 

3.52 

i|   , 

St.  Claude, 

iiioai            1 

74.31 

24.1 

1.52 

2 

23.13 

3.07 

Ps  Basin  of 

S_-e,  Saint  BU- 

St.  Marie, 

Chaney,           2 

73.78 

24.3 

1.89 

Rbtoui, 

EeTBux, 

72.7. 

22.8 

4.M 

St.  Claude, 

34.4 

3.40 

||    '"^^' 

Cite-Tbio- 

liero, 

69.13 

25.6 

5,20 

5  ^ 

Grande  eouche 

h 

,du  oro8. 

69.27 

24.5 

6.23 
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AHALYTIOAL  TABLES. 


Biiuminom  Coals  of  France,  Department  of  Pai/-de-D[>me. 


Analysis. 

Cepartilients,  Coal 

By  whom 
analysed. 

basins,  (ind.sMietiea 
oF  Coil. 

Locality. 

5^ 

1 

|i 

1 

8T.8fl 

28.47 

<l 

Chcn^,    , 

5.  De  la  Boohe, 

M.  GruliBr, 

3.67 

Vinoeot, 

5.  B^rard, 

98.66 

29.20 

Devill(^ 

E.  De  la  KoebB, 

65.72 

31.90 

2!s8 

.     adclkss:   ijrdi- 
S       naij.Coalsof 

•-t.  Andrf, 

3 
M«ona, 

;'; 

Sl(i6 
86  35 
86  68 

if 

6.41 
«.3S 
6.49 

% 

Pompe, 

7  Ilu  Treui!, 

" 

82  89 

■>M3 

7.38 
15.1B 

1 

Vinoenl, 

7  B«ara, 

b3?l 

25.27 

li.03 

1.3  W 

27.13 

8.93 

Oraat  bed. 

Sdelass.    tat 

Montrambert, 

iBt  qnahty. 

57-83 

34.10 

,Coala,  longaa 

2d          ■ 

54  56 

i5.43 

Eaiiun^ 

Litlfls, 

Beraudiere, 

58  79 

35.57 

6.64 

Sreatbed, 

I  at  quality 

59  29 

35.20 

5.61 

1 

^     Boncheada 
S      Bhoae; 

1 

Mensduhaut,     1 

M  Dilay, 

18  211 

49.00 

2.80 

Bleu,                   2 

i8  60 

48.00 

LigniteB  of 
G«a.me, 

Menette,              1 
Maiiro  Jean,        4 
La  Fortune,         6 

!■ 

iSbO 
ilfll 

49.fl0 
52!30 

4.80 
3!oO 

La  'iaouda,           6 

47.80 

8.60 

La  Bavette,        V 

53.90 

7.00 

t^  fArdWea,, 

SSohwal, 

Peat, 

M  t-fluvage. 

22  00 

89.70 

"  iBasae^-Alpea, 
-^     WMre,and 

Lauzan.er, 

M  Diday, 

1011 

5S.O0 

33.00 

Bayonna, 

Lignite, 

M  Gniner, 

18  21 

iS-lO 

13.70 

60  TO 

47.60 

1.70 

g     AvejroD, 

Peyre  Ian 

M    (OObOE, 

48.20 

4.70 

S     Garf; 

Alaie, 

St  Chnat«l,!ig 

M  Vann, 

34  01 

18.00 

20.00 

"3    Bonbhea-du- 
^      Ehoil^J 

Roeher  Blea,      J 
BcUoddtie,          ] 

Great  hg  te  bed, 
SmaUer  beda  of 

M-Didaj; 

?0  2(l 
45  20 
26  56 

46.30 
52.40 
53.60 

3.50 
2.40 
30.00 

t^; 

CoUobrieros, 

f^af'"' 

63  06 

28.00 

0.00 

1  Fouroier, 

M  W, 

76  00 

16.00 

8.00 

2  Plomb 

70  00 

17.00 

13.00 

La  Grande 
Coml,e, 

i   L  Parraque, 
4  Abilon, 

„ 

SO  50 
8100 

14.50 
14.00 

5.00 
5.00 

0  Velour;. 

5-5  0(1 

14.00 

11.00 

8  Bouquet 

"4  0 

20.01 

8.00 

7  Rntsobdd, 

"I  61 

lO.OO 

l-'ioi 

5.00 

;:      CoaJsinArrondi^ 

Prefisol, 

9  Trjia 

■S       aement  of  Alaia. 

Maohoirea, 

18.00 

4.60 

iS       Department  of 

10.  Cing-panS, 

r8.0' 

18.60 

g       eard,       ■ 

Partes, 

11.  Taraniere; 

18.60 

16.60 

12.  Ho*i«re, 

lib' 

14.*S 

7.60 

Beaaege, 

13.  Qreat  bed. 

67.6 

12.00 

14.  Cbampelan- 

^ 

St.  Jean-de- 
V.s.leriele; 

tau. 

79.6 

13.00 

7.50 

16.  Remise, 

» 

T2.0 

9.0O 

19.00 

St.  Faulet, 

16.  Lignito, 

38.5 

51.O0 

12.50 



Ooanaut,       . 

11.        •'..... 

" 

36.0 

51.011 

14.00 
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AHALYTIOAL  TABLES. 


Bituminous  Coals  of  Ftance,  Department  of  Puy-de-Bbme. 


j 

Analysis, 

Bepactments, 

Locality. 

Conceaaions. 

By  whom 
anolysad. 

\ 

Coal  basine, 
and  varieties 

of  Goal. 

J 

i| 

i 

? 

6 

>  ^ 

% 

I.  Boaa^gB, 

CooJ, 

M.  Varin, 

68.60 

26,50 

6,00 

2.  Saint  Criatol, 

Lignite, 

34.00 

46.00 

3.  Grand  Combe, 

Coal, 

ir.oo 

2^50 

Coal  biuin  of 
Alais,  depart- 
ment of  Gard, 

4. 

5.  BesE«g9, 

Pin  bed, 
Coa!, 

" 

74.00 
63.00 

18.50 
24.60 

7.50 
12,50 

6.  Grand  Combe, 

Ploub, 

77.60 

19.00 

3.60 

7.  Ceaaous, 

MeonofSeitper, 

78.30 

17.T0 

4.00 

Maase  bed,  Z  oxper. 

68.50 

26.50 

15.00 

SalBB  bed,  3  eiper. 

83.00 

7.50 

9.60 

Bocbebelle, 

M.  Berthler, 

68.00 

21.60 

11.40 

M.  Garella, 

66.60 

17.00 

26.60 

ofBo»8.            3 

77.60 

19.00 

3.50 

Hflrault,           1 

SaiDt-Gotrais 

quotd'orbo        4  4 
ond  Graie-        S 

" 

70.50 
Q9.70 

16.00 
15,00 

13.50 
l6,40 

68.20 

18.60 

16.30 

Graisseaao, 
St.  Gervaia, 

M.  Gruner,  ( 

68.80 
85.16 
78.30 

31.20 
14.84 
16.40 

1&.30 
U.05 
6.30 

Palejrel,  Ho.  3, 

M.  Seuea, 

6T.60 

zfl.eo 

6.90 

4, 

6J.0O 

32.80 

6.20 

7t.5fl 

24.60 

3.90 

Fontong'es, 

63.00 

27.2( 

4.20 

Aveyron,        ^ 

Baain  of  Aubin, 
or  Deoajeville, ' 

Parelret 
Bouquiis, 

63,00 
69.8( 

5o!o( 

25ri( 
39.30 
42.00 

8.70 
5.10 
7.50 
8.00 

38,0t 

7.00 

LagraHge, 

M.  Eegnault, 

6i,20 

4.60 

Tafn,              1 

Baain  of 

arand-Voin, 

72.60 

23.61 

S.80 

Castillan, 

74.60 

20.90 

4.60 

f 

M.  Bertbler, 

56.00 

24,00 

30.60 

i       f 

Badn  of  Segure, 

\ 

M.  Bois, 

30.00 

22,00 

18.00 

Aude,             \ 

\ 

M.  Leplay, 

71.60 

24,00 

4,40 

I 

Basin  of  Durban, 

M.  Borlhier, 

49.00 

33.50 

17.50 

dniin,  bitumens, 

Chevalier,         1 

2S4 

74.26 

25,00 

0,7S 

Nord,       ',     { 

Basin  of  Valen-j 

FroBnesanthrac'e, 

"                 1 

360 

99.30 

7.30 

3.6D 

AniiD, 

Berthier,          1 

284 

J1.50 

26,00 

3.60 

HautB-Saans, 

G^mOQTal, 

OorooUea  &  Lurs, 

M,  DroBot,        1 

440 

48.90 

36.60 

14.50 

Verges, 

ffoccoy. 

M.  Regnaulf,    1 

410 

Grand- Crois, 

296 

57.20 
38.80 

31,00 
29.80 

1.80 
1,40 

Cimitiftre, 

288 

38.40 

28,00 

3.60 

294 

57.00 

Sa.Oi 

3.01) 

BhAne,'  ! 

Rivo-de-Gier, 

Coupon,                  j 

398 
311 

32.80 
52.10 

»2,6( 

2.70 
6.30 

Oorbeyre, 

31fi 

74.00 

2S,00 

7,00 

COUZOB, 

M.  Gruner, 

63.65 

30.93 

Gr^iiens, 

62.54 

25,10 

i2;3a 

COUMB, 

62.57 

30.07 

7.34 

Morteau, 

M.  Boy*, 

29.50 

63,60 

17.00 

30.00 

62.00 

Jura,'  ; 

Orbagna, 

" 

30.50 

57.50 

liw 
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ANALYTICAL  TABLES. 
Analysis  of  CombusHbks,  Europe. 


Locality. 

Deeignation  of 

Analysis. 

By  whom 

a 

.2^- 

YflrieasaofCoal. 

Coal  Beds. 

ttnaJyBed. 

1 

i 

Dans  S*vrBa, 

Ckantonnay, 

Main  coal. 

M  Eoy«, 

62.ro 

20.00 

17.30 

Vendee, 

Baein  of  Vouvant, 

Faymoreau, 

M.Berthier,   { 

61.15 
6B.10 

29.50 
27.60 

7^40 

Loire  Inferlenre, 

AHoenis, 

Gnignardiere, 

M.  Sentla, 

58.60 

81.00 

FinisWrre, 

Plogoff, 

Cap.  Sziain, 

63.00 

26.00 

iloo 

Pits  of  St.  Barbe, 

M.  Sentla       \ 

80.21 
77.59 

17.00 
18.00 

3,79 
4.41 

Laydn  et  Loire, 

Dn  Booage, 

82.39 

13:20 

441 

DaB  Barrea, 

M.  Lachataliar, 

67.03 

16.60 

Tbe  West, 

69.S2 

18.00 

12.08 

r-;                      - 

Mont-jeao, 

St.  Hioiolaa, 

;    { 

06.88 
73.76 

23.40 
22.34 

10.73 
3,90 

Q                               1 

Baan-aolial, 

74.02 

19.20 

6.7S 

^            1 

St.  Georgas, 
Sur  Loire, 

The  Arch, 

83.40 

27.87 

8.73 

St.  Barbs, 
St.  Nicolas, 

73.57 
71.78 

ll!6{ 

16.43 
16.82 

1 

f 

11.60 

St.  Oaorgaa, 

Con.«phon,         } 

11.20 

CtatelaJaon, 

Adele, 

80.99 

a.40 

B.ei 

DiiPaT*. 

78,10 

18.40 

8.50 

Doni, 

De  Mmi^res, 

65.28 

27.80 

6.92 

Hanto-Loire, 

Basia  of  Laugeac, 

M,  Eaudin, 

74.00 

26.00 

7.10 

FeroB  lelanda, 

SnderoS  L 

Bromi  coal,- 

Duroober, 

37,60 

38,00 

MeiBsmer, 

Anthracite, 

M.  Kuhnort, 

ro.ii 

14.3; 

15.47 

l 

Peohkohle, 

" 

60!83 

38!36 

2.43 
0,81 

"^ 

Habkhtw^'d, 
Hiraohborg, 

Dry  coal. 

" 

55.26 

35.41 
Sl.13 

7.33 
2,76 

Hesse  Caesd, 

Habiehtwald, 

Lignits,  paaaing 

to  ooalV 

54.18 

42.49 

3.33 

f. 

Inferiot  lignite. 

52.93 

42.10 

4,92 

Middle        « 

64.96 

3,20 

Rigenknhl, 

Woody        « 

« 

5L70 

47,01 

1.29 

Stillbergi 

Lignite, 

50.78 

42,27 

6.95 

f 

D.  Mnsliet, 

72,60 

2.20 

Peatortnrf,       j 

Marcher, 

65.00 
37.00 

22;oc 

48.00 

13.00 
16.00 

Southern  Eusela, 

Don.              •        \ 
Tiflia. 

Country  ofthe  Don 
Inferior, 

VoakraBBOnaky, 

94.23 
63.04 

iTitr. 
Prinrapalitj  of 

M.nioo, 

Menton, 

Earthy, 

M.  Diday, 

49.20 

39.90 

20.90 

Spain. 

Cneva, 

One  yard  coal. 

t,  T.  Cooper, 

86.00 

31,80 

2.20 

i 

Emannela, 

67.90 

30.90 

2.10 

■^    . 

Viena  Alta, 

Four  yard  coal. 

53.60 

33,90 

2.50 

"s-l  ■ 

Mine  of  Clause!, 

M.  Berlhier, 

35.00 

53.00 

12.00 

Del  Regueron, 

iS.OO 

44,00 

13.00 

Mean  of  5  other 

mines. 

53.01 

7.00 

Tiideia, 

M.  PaillettB, 

32.27 

1.93 

Mierea, 

57!6( 

39.41 

3.0O 

Lama, 

1.80 

Oloniego, 

aoUi 

36!6i 

3.06 

45.69 

45.11 

9.20 

PerronaH, 

46.98 

46.91 

6.11 
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AHALTTICiL  TABLES. 


BUnminous  Coals  ih  BdgiAw. 


1? 

Analjaia. 

..  CoWntrtofl, 

LoosJity. 

Depignitioii 
of  Coal  Beda. 

Ej   i*Il0iB 

vM^tj^of 

i 

S 

!■ 

5 

bI 

•3 

"^ 

Feackona, 

Dgnr, 

Bevtbiar, 

n.5» 

23.30 

Vso 

1.30? 

iS^OO 

2!60 

■n 

^s.oo 

12,70 

S 

si.  Cnnehj, 

1.276 

84.67 

13.23 

2!lO 

I 

1.2tii 

83.87 

12.i7 

3,68 

BoemofMons, 

Plate  Beam, 

M,  Chevaliar, 

h2!3 

1.98 

1.26? 

1.2T 

s 

Karsten, 

1.3C? 

35.50 

2.60 

Canton  of  Dour, 

Berthiel^, 

i-.2rJ 

71.S0 

i3,30 

6.20 

BHulsau, 

I.2tO 

65.30 

Cr^„d  G^.llot, 

Gad«  v„m,        , 

44,00 

6.00 

i 

Liege, 

St.  Margarita,  | 

C,  Davreas, 

78.30 
76.00 

17.80 
19.60 

3.99 
4,40 

■s 

" 

Olmon             j 

69.90 
72.60 

23.40 
24.20 

6.70 
3,20 

" 

(en-  er 

68.50 

21.20 

10.30 

s 

Hacion 

L  Harbo  S 

6 

Michnel 

M  Delvam, 

1,365 

81.90 

9.O0 

i™Jl 

riiAiar 

Potim  HorCQg 

1.286 

71.65 

16,36 

11,96 

Mogoteeam 

1.313 

8.00 

Cboi* 

Glan^  coal. 

Eiehter, 

67.20 

36,40 

6,40 

bftbtM, 

63.20 

32,93 

3.90 

" 

fiS.!7 

37.89 

8.93 

grube" 
I'redenoh  lu 

" 

Gay  Lussao, 

61.50 

35.62 

2,83 

Zawada 

Kariten, 

1.2«3 

57,90 

auataw  Orube, 

1.2f0 

68.00 

30,10 

1.90 

Skzo^  '^tatas. 

Sataer, 

Newark, 

fiajLuasae, 

1.298 

81.60 
80.10 

17,70 
18.90 

0.70 
1.00 

PmsBifiii 

Cirole  of  the 

Wettm  or 

Salonjr, 

Saals, 

Wittenberg, 

Kar'iteii, 

1.466 

56.70 

18,90 

24.40 

Sentonj-, 

Brown  eoal. 

sihraplan. 

20.25 

62,25 

Bachw9iler, 

Fiotz  Gjr, 

Gay  Lnaaao, 

83.40 

16.42 

1.38 

Blaraton, 

1.3D0 

80.23 

18,60 

Pftlony, 

Pottaoliapel, 

Sate  Sobieht, 

1.4&+ 

31.30 

27^70 

Planitj, 

Piteh  coal. 

1.860 

S3.40 

1.10 

Bohepua, 

Blbogan, 
boblakennertll, 

Catbomzed 

SI  Eallmg, 

37;18 

56.16 

6,66 

peat. 

M  Debelte 

B7.00 

30,00 

3,00 

WurtPtnbnrg 

Kcenigsbnmr 

Raw  poat. 

M  B-rtbier 

70,60 

5.00 
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ANALYTICAL  TABLES. 


Locality. 

Designation  of 
ooal  beds. 

By  rtom 
analysed. 

1 
i 

Analysis. 

CouDtrj. 

■1 

s| 

i 

« 

.U 

< 

HlKDOSTAK. 

Pmb.  Bengal, 

Nerbudda, 

22.0014.0(1 

64.00 

Slaty, 

i.44r 

41.l)0,36.0( 

23.00 

OossyahorKoBja 

Pres.  Beogal, 

1.3BS 

50.00;3S.4( 

14.60 

Birmese  ooast^ 

1.308 

Tortej  in  Aaia, 

ADfttolia, 

HeradsB, 

Prof.  Eitob- 

63.4031.80 

6.S0 

24.40  fl9.0( 

7.60 

Mt.  Hcrmon,      ' 

Anti-Libanua, 

" 

ANALYSIS 


OTHER   COMBUSTIBLE  MINERALS   REEBRRED  TO  IN  THIS  WOIlK. 


1 

_ 

1 
9 

% 

1 

Naphtha,  bitume  napthe, 

Petroleum,  bifume  petrole,          .        .        ,         l 
Baneoa  oil  of  New  York,     .        .       .        .       f 
Earthy  bitnmen,  earthy  mineral  piteh, 
Elastic  bitumen,  bitumen  flesihle,  of  Engtand, 

OfEranee, . 

Compact  bitumen,  asphalt,  Matanaas, 
Peru,  Coxitamho,  . 
Amber,  Snecin,  mineral  resin,    .... 

HalchetUne,  mountain  tall6w,    .... 

Shererite,  in  ligaite, 

OBoketite,  used  as  fael  in  Moldavia,  . 
Mellite,  Honeystone,  ThuriuBia, 

Fossa  oopal,  Higbgate  resin,      .       .        .       . 

Thomson, 

similar, 
similar, 
Henry, 

Ure, 
Johnston, 

aioeker,' 
Klaprotb, 
Hatchett, 

82.2 

sr.oo 

69.260 
68.260 
71.84 
T6.00 
80.69 

UASI 
73.00 

li.S 
12.  J8 

7.496 
4.890 

9.60 
7.31 

121479 
24.00 
13.787 

40.100 
^6.746 
14.66 
16.60 

7!77 

0J04 
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INDEX. 


Adaptation  of  coa]  to  steam  jiower,  79  to  92. 
Alabama,  U.  S.,  coal  production  and  area,  274. 

Coal-field  of  TuBcalooaa,  274, 
Albion  coal-mines,  Nova  Scotia,  524. 
Alleghany  coal-field  described,  267. 
America,  Bee  U.  8.  of  America,  228. 

British,  see  details  Brilastt  America,  506. 
North,  see  North  America,  227. 
South,  see  Scuth  America,  557. 
Buasian,  553. 
American  G-eologista  and  Investigators,  264,  5,  6. 

Amber  with  lignite,  Maryland,  Delaware,  and  other  Atiantic  States,  325. 
Andes,  transverse  section  lignite  range  in  Chili,  558. 
Anthracite  basins,  statistics  of  Rhode  Island,  446. 
Massachusetts,  457. 
Pennsylvania,  343. 
Tesas,  498.  ■ 
Antigua,  West  Indies,  petrified  wood,  583. 
Appalachian  coal-fields  described,  267. 

mountains,  268. 
Arctic  ocean,  Greenland,  546. 
Hasen  Island,  546. 
Byam  Martin's  Island,  546. 
Melvnie  Island,  547. 
Prince  Eegent's  Inlet,  547. 
Arkansas,  bituminous  coal-fields,  487. 
A^ntine  liepublio,  568. 


Asphalte,  or  Asphaltum 


.n  Mexico,  504. 
:n  Texas,  498. 

Trinidad,  584. 
in  Albion  county.  New  Bninswiek,  516. 
'n  South  America,  678. 
n  Peru,  563. 
^n  Venezuela,  561. 
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em  of  weights,  measures  and  currency,  598, 
I,  iiqiiid,  of  Texas,  498. 

Mibsouri  Territory,  489. 
oompaet,  of  Barljadoes,  582, 
Trinidad,  584. 
Columbia,  561. 
Bolid,  of  Cuba,  looalities,  575. 
New  ftrenada,  560. 
Murindo,  near  Choco,  560. 
Santa  Fe  de  Bogota,  559. 
Maraeajbo,  561. 
TeneKuela,  561. 
Block  Island  peat,  Kbode  Island,  455. 
Blossbui^,  Pennsylvania,  coal  production,  341. 
Boca  Brava,  isthmus  of  Panama  wood  coal,  558. 
Boca  del  Toro,  isthmus  of  Panama  wood  coal,  559. 
Boston  table  of  foreign  commerce,  409. 

arrivals  and  departures,  409. 
tonnage  entered  and  enrolled,  410. 
foreign  and  coastwise  arrivals,  411. 
clearances  and  entrances  in  general  commerce,  413. 
registered  tonnage,  412. 
coal  imported  into  Boston,  458. 
average  retail  prices  of  coal,  459. 
importation  of  Virginia  coals,  459. 
Boularderie  Island,  Gape  Breton,  coal,  632. 
Brazil,  reported  cmiI,  569. 

annual  imports  of  British  coal,  569. 
coal  of  Santa  Caterina,  570. 
Breckenridge  coal-field,  Kentucky,  479. 
British  America,  geologists  and  explorers,  266, 

North  America,  currency,  arqa,  population,  506. 

Provinces  of  Canada,  511.  ■    - 

importation  of  iron  in  1844,  607. 

importation  of  coal  from  U.  8.,  507. 

exportation  of  coal  into  U.  S.,  610. 

tolls  on  the  Welland  canal  on  eoal,  508. 

tonnage  of  Yesaels  employed  in  the  inland  trade  between 

Canada  and  U.  8.,  1851,  509. 
value  of  the  esporte  from  Canada  during  the  year  1852, 

610.  -    " 

value  of  imports  during  same  period,  610. 
Eastern  Provinces,  New  Brunswick,  514. 

I,  New  Brunswick  northern  coal-field,  514. 

II.  "Westmoreland  or  south-eastern  ccral-fleld,  514. 
m.  Sunbury,  or  south-western  coal-field,  514. 
Aaphaltnm  mine,-  Albion  county,  New  Brunswick,  516. 
Province  of  Nova  Scotia,  520. 

I.  Cumberland  coal  region,  520. 

II.  Albion  mines,  or  Picto'a,  522. 
Sydney  mines,  531. 
Bridgeport  mines,  532. 

Island  and  County  of  Cape  Breton,  580. 
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Eritisli  Amerioa,  coal  sliipped  from  Cape  Breton,  532. 

Bridgeport,  532. 

Sydney,  532. 
Island  of  Boularderie,  632. 
Prince  Edward's  laknd,  639. 
coal  trade  of  British  N.  America,  507- 
Magdalene  islands,  539. 
rfewfoundland  coal  and  peat,  541. 
emigration  to  British  America,  541. 
shipping  and  tonnage  Id  British  Amerioa,  509, 
Hudson's  Bay  territory,  543, 
Charter  of  the  Hudson's  Bay  Co.,  643. 
Byam,  Martin's  Island,  546. 

Great  tertiary  coal  range,  eaat  of  Bocky  Mountains,  548, 
Mackenzie  river,  brown  coal,  548. 
Peel  and  Rat  river,  hrown  coal,  550. 
Shores  of  the  Arctic  Sea,  brown  coal,  546. 
Vast  extent  of  this  range  through  the  North  American 
Continent,    Melville   Island,   anthracite   and   secondary 

coal,  and  lignite,  547, 

Prince  Eegent's  Inlet,  brown  coal,  547, 
Vancouver's  and  Queen  Charlotte's  Islands,  coal  beds,  552. 
British  Gfuiana,  lignites,  571, 
Brown  coal  of  Missouri,  490, 

Broadtop  Mountain  coalfield,  Pennsylvania,  U,  S.,  388. 
Brown  coal  of  Island  Madeira,  586. 
Brown  coal  of  South  America,  557. 
Brunswick,  New,  Land  Company's  mine,  514. 

Westmoreland  coal  field,  514, 

Coal  field  of  Sunbury  and  Queen's  connties,  514. 

G-reat  Brunswick  coal  field,  514, 
Byam  Martin's  Island  coal,  546. 

Cables,  experiments  on,  used  in  colliery  shafis  in  Prussia,  430, 

wire,  in  the  Pennsylvania  collieries,  437. 
California,  Upper,  north  fork  of  the  Platte  river  coal  beds,  496. 

Ooletic  age  of  coal,  496, 
Oalamites  in  Nova  Scotia,  528. 
Canals  and  railroads  in  Pennsylvania,  349. 
New  York,  440. 
the  United  States,  259. 
Canada,  coal  trade  with  the  United  States,  607. 
absence  of  workable  coal  seams,  511. 
black  bituminous  shales,  Hudson  river  series,  512. 
carbonaceous  shales,  Chemong  series,  512. 
Petroleum  springs,  Gaspe  Bay,  513, 
'i  the  Gaspe  district,  613, 


Cannel  coal 


in  Virgin!  , 

n  Pennsylvania,  338. 

n  Kentucky,  302,  478. 

Indiana,  472, 

Missouri,  485, 
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Cape  Breton,  Sydney  eoal  field,  530. 
Bridgeport  mines,  532. 
Caracas,  naphtha  at  Punta  d'Araya,  580. 

Island  of  Margarita,  mineral  pitch,  561. 
Porto  Cabello  coal,  qn,  asphalt?  561. 
Maracayho,  ohapapote  or  asphalt,  561. 
Oariaco,  Gulf  of,  Venezuela  naphtha,  561. 
Carine,  ancient  name  for  Havana,  579. 
Carolina,  North,  aaihracite  and  bituminonB  coal,  281. 

Prof.  Emmons  on  the  coal  formations,  282. 
Cerro  Pasco,  Peru  coal,  562. 
Ohapapote,  or  solid  asphaltum  of  Cuba,  576. 

Barbadoes,  582. 
Trinidad,  584. 
Mesico,  504. 
Charcoal,  "1 

Charbon  de  hois,    (     incidentally  mentioned  in  various  parts  of  thia  volume, 
Carbone  at  legua,  1  -^ 

Carbon  de  lena,    J 
Chili,  tariff,  weights,  measures,  curreney,  563. 

Taleahuano,  Arauco,  &c.,  brown  coal  for  steamers,  564. 
Valparaiso  brown  coal,  566. 
Province  of  Piara,  mineral  pitch,  564. 
Valdivia,  wood  coal,  565. 
Importation  of  English  coal,  567. 
Chiloe,  Chili,  wood  coal  near  San  Carlo,  565. 
Choco,  New  Granada,  fossil  wood,  560, 
Bitumen  of  Murindo,  560. 
eoal,  tertiary  ?  at  7680  feet,  560.    _         ^      ^, 
Colonel  Croghan's  discovery  of  coal  in  Indiana,  in  1763,  250. 
Colombia,  New  Grenada,  coal  or  lignite,  561. 
Mineral  pitch  at  Payti,  561. 
Island  of  St.  Clara,  brown  coal,  559. 
Province  of  Choco,  brown  coal,  560. 
Guayaquil,  resinous  mineral,  560. 
Venezuela,  asphalt,  &c,,  56l. 
Commeroe  of  the  United  States,  262. 
Commerce  of  the  American  Lakes,  314, 
Conception,  Chili,  lignite,  564. 
Connecticut,  geological  survey,  462. 
Consumption  of  fnel  in  Now  York,  441. 

Philadelphia,  395. 
Copal  fossil,  or  Highgate  resin,  495. 
Copper  ore  in  the  coal  measures  of  New  Brunswick,  515. 

Nova  Scotia,  529. 
Cordilleras  of  the  Andes,  lignite  and  anthracite,  564. 
Cositambo,  Peru,  asphaltum,  563. 
Coal  (exclusive  of  the  lignite  and  tertiary  kinds.) 

Of  the  Oolite  period  in  Richmond,  Virginia,  289. 

anthracite  and  bituminous  coal  traces  in  many  of  the  transition  rocks 

of  New  York  State,  439. 
Coal  in  new  red-sandstone  Connecticut,  462. 
also  in  Massachusetts,  461. 
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Cupriferoiia  lignites  in  Pennsylvania  base  of  the  Devonian  Series,  515. 
York  State  baae  of  D.  Series,  440. 
Nova  Scotia  in  coal  measures,  529. ' 
New  BruBswiok  in  coal  meaaurea,  515. 
Cuba,-Island  of  asphaltum,  chapapote,  &o.,  575. 

Mine  near  Havana,  mine  of  Casualiilacl,  57,7. 

Mine  towards  Matanzes,  577. 

Mine— Partido  de  Saa  Miguel,  578. 

Punta  loacaa  solid  bitumen,  578. 

Petroleum  Springs  in  Cuba,  579. 

Vegetable  impressions  ia.  caloarious  tufa,  580. 
Delaware,  lignite  or  fossil-wood,  438. 
Dora  coal  fields,  Virginia,  294. 
Disoo  Island,  Greeenlarid,  brown  coal,  546. 
Duty,  coal  of  Britisli  Provinces, — Late  Treaty,  589. 

Endless  Mountains  of  N.  America,  270. 

Eouadar  Eepublie,  bituminous,  asphaJte,  petroleum,  560. 

Eaulkland  Islands,  peat  beds,  571. 

Father  Eennepen's  discovery  of  coal  in  Illinois  in  1679,  349. 
Fire  in  coal  mines  in  Eastern  Virginia,  292. 
Fishes  fossil  in  the  Sydney  coal-field  Cape  Breton,  531. 
Ricbmond,  Virginia  coal-fields,  287. 
Fossil  plants  of  the  Richmond  coal-field,  U.  S.,  287. 
Eredonia,  New  York,  439. 
Freights  of  Schuylkill  coal,  396. 

Gas-springa  of  carburetted  hydrogen  in  York  State,  439. 
in  Kentucky,  478. 
Gas  employed  in  the  furnaces  of  the  TJ.  States,  423.  ■ 
Geological  model  of  the  Schuylkill  coal-field,  373.    ■ 
Geoi^a,  U.  S.  part  of  the  Alleghany  coal-field,  271. 
Graphite  and  anthracite  in  Rhode  Island,  452. 
in  Massachusets,  461. 
Greenland,  west  coast,  coal  or  lignite  peat,  &o.,  546. 
Grenada,  West  Indies  fossil  plants,  560. 

Hudson  Bay  Company,  Charter,  543, 

Illinois,  coal  discovered  by  Father  Hennepin,  249. 

Coal-field  of  the  plain  of  the  Mississippi,  470. 

Division  of  the  coal-field,  470. 

Canals,  477. 
Illuminating  gas — coal  for — note  on,  374. 
Indiana,  division  of  the  Illinois  coal-field,  470. 

Transverse  section  of  the  Illinois  and  Indiana  coal-fields,  471. 

Bituminous  coal  of  Oannelton,  472, 
Iron  imported  into  British  America,  507- 
lowa,  division  of  the  Illinois  coal-field,  481. 
Iron  wire  cables  for  coal  mines 


Iron  manufacture  in  the  U.  8.,  255. 
Western  Virginia 


ia,  430. 
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II  manufaotuio  in  Eastern  Virgini 
TennessGe,  280. 
Maryland,  321. 


Oa  Blast  Purnaess,  for  amelting  iron  witt  anthracite,  by  Prof.  8.  S. 
Haldeman,  423. 

Jamaica,  tbin  coal  seams,  581. 

Kanawha  coal,  TJ.  S.,  286. 

Kanawha,  Virginia,  natural  gaa  for  iliumination  and  evaporating,  300. 

Keatucty  diYision  of  the  Alleghany  coal-field,  301. 

Cannel  ooal,  common  coal,  301,  478. 

III.  Division  of  the  Illinois  coal-field,  477. 

Petroleum  and  gas  springs,  478. 

Labour  in  the  Pottsvilie  coal-region,  U.  S.,  366,  and  in  the  page  of  Addi- 
tions, 641. 
Late  commerce  of  America,  314, 
La  Plata  or  Argentine  Republic,  568. 
Lehigh  stream  of  coal  trade,  404. 
Louisiana  ooal  traces  and  imports,  272. 
Lignite  of  Mucrto,  559. 

Tertiary  coal  of  Brazil,  570, 
Islands  of  Muerto,  Panama,  559. 
Isthmus  of  Panama,  658. 
Patagonia,  567. 
Province  of  Veraguas,  558. 
Neft  Granada,  558. 
Lignites  and  fossilized  trees  and  plants  not  mined  as  coa!  in  oalcarious  tnfa, 
Cuba,  575. 
Trinidad,  585. 
Silicifled,  tertiaiy  Antigua  fosail. palms,  358. 

East-side  of  the  Andes,  Chili,  558. 
Silioified  trees  on  the  escarpment  of  the  Andes,  558. 
Cupriferous  plants  in  the  base  of  the  Andes,  615. 
Old  red-sandstone  of  Pennsylvania,  440,  515. 
in  the  case  of  the  old  red-sandstone  of  the  Catsltill  mountains,  N, 

T.,  440. 
in  the  ooal  measures  of  N.  Brunswick,  515. 

in  Nova  Scotia,  529. 
Possil  plants  of  the  new  red-sandstone  in  Granada,  825. 
in  peat,  oolite  ago  in  Eastern  Yirginia,  299. 
in  Maryland,  325. 
fossUiKod  trees  near  Fredericksburg,  Va.,  299. 

New  Jersey  and  Delaware,  438. 
Louisiana,  272. 
Green  sand  formation.     America.     Atlantic  States,  325. 

Madeira  lignite  beds,  586. 
M^netic  Telegraph  lines  in  the  U.  S.,  260. 
Magdalena  river  bitumen,  56l. 
Magdalena  Islands  N.  America,  coal,  540. 
Mahanoy  U.  S.  coal  basin,  378. 
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Marine  anttracite  and  bituminous  coal,  464., 
Marine  Poat  for  domestic  purposes,  464. 
Maracaybo,  Caracas  solid  Wtumen,  561. 
Maracajbo  Lake,  Venezuela,  aaphaltum,  561. 
Margareta  Island,  mineral  pitch,  561. 
Maryland  VIE.,  portion,  of  the  Alleghany  coal-field,  316. 
Proathurg  region. section,  fig,  3,  316. 
productive  'capacity,  321. 
geological  profile,  323. 
cost  of  transportation,  324. 
ligaite,  325. 
Slassachusotta,  anthracite  at  Mansfield,  467. 

import  of  Pennsylvania  anthracite  and  bituminous  coals  into 

Boston,  458. 
average  retail  prices  of  hituminouB  coal  and  anthracite  in 

Boston,  459. 
annual  importation  of  Virginian  coal,  459. 
average  price  of  coals  in  Boston,  459. 
bituminous  lignites  in  new  red  sandstone,  461. 
Wentham,  Worcester  eoal  beds,  &o.,  460. 
Melville  Island,  coal  and  lignite,  547- 

Mendoza,  Chili,  silicified  trees,  east  flank  of,  the  Andes,  558. 
Mexico,  currency,  weights  and  measures  of  length,  502. 
asphaltum,  coal  beds  near  the  EJQ  G-rande,  503. 
Isthmus,  Province  of  Oajuca,  coal  and  lignite,  504. 

Province  of  Vera  Cniz,  504. 
New,  coal  in  the  Sierra  Verde,  500. 

ooai  in  the  EatoUi  Mountains,  500. 
Mineral  pitch  in  South  America,  661. 
Michigan,  eoal  basin  of  tbe  peninsula,  466- 

peat,  463. 
Missouri  State,  bituminous  coal,  485. 
cannel  coal,  485. 
production,  486. 

Southern,  or  Kansas  Territory,  488. 
wood  coal  or  brown  coal,  489. 
bitumen  and  petroleum,  489. 

brown  coal  and  lignite  of  the  Upper  Missouri  Valley,  490. 
supposed  eoal  ou  the  St.  Peter's  River,  492. 
Upper  Missouri,  or  Nebraska  Territory,  493., 
Models,  see  geological  models  of  tbe  Schuylkill  eoal  region,  373. 
Muerta  Island,  Isthmus  Panama,  coal,  559. 

Naptha,  rook  oil,  seneoa  oil  of  New  York,  439. 
Caracaa,  and  Island  of  Marguerita. 
Maracaybo  mineral  pitch,  561. 
green  mineral  naptba  of  Barbados,  582. 
of  Trinidad,  684. 
New  Brunswick,  North  America,  coal-fields,  514, 
Newfoundland,  North  America,  541. 
New  Grenada,  lignite,  petroleum,  &o.,  560. 

Isthmus  of  Panama,  coal,  558. 
Muerta  Island,  brown  coal,  559. 
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New  Hampshire,  sarvey  of  the  State,  463. 

peat  bo^,  463. 
New  Orleans,  internal  eommeree,  273. 
New  Mexico,  500. 
New  York  State,  petroleum,  called  seneca  or  Genesee  oii,  4-59. 

eoal  and  anthracite  traces  in  the  transition  rooks,  439. , 

gas  springa  for  illumination,  439. 

cupriferous  lignites,  440. 

iroa  works  in  New  York,  440. 

peat  or  turf,  440. 
Port,  table  of  foreign  commerce,  409. 

value  of  exports  and  imports,  409. 

general  commerce,  409. 

registered  tonnage,  410. 

registered  and  enrolled,  410. 

foreign  and  coastwise  arrivals,  411. 

enrolled  and  registered  tonnage,  412. 

clearances  and  entrances  of  vessels,  413. 

consumption  of  fuel  in  the  city,  441. 

annual  price  of  anthracite,  441. 

prices  of  foreign  bituminous  coal,  441. 

population  of  the  city,  442. 

emigrants  and  passengers,  442. 

value  of  imports  and  exports  from  port  of  New  York,  442. 

offiaial  statement  of  the  tolls  colWcted  on  all  New  York 
State  canals  to  1853,  442. 

rMlroads  in  State  of  New  York,  443. 

American  coal  passing  through  the  canals,  445. 

amount  of  general  tonnage  on  the  State  canals,  444. 
Nova  Scotia,  coal-fields  generally, — 

Sydney  mines,  531,       "I  ri       -i>    i. 
Tj-j  ^   _i     ■        Eon   I- Cape  Breton. 
iJridgeport  mmes,  532.  J      "^ 

Cumberland  and  Piotou  mines,  523, 
Albion  mines,  524. 

Oolite  vegetable  fossils  of  Eastern  Virginia,  288. 

Ohio  (VI.,)  portion  of  the  great  ^Ueghany  coal-field,  303. 

production  and  value  of  Ohio  coal,  305-6, 

commerce  of  the  Ijakes,  310. 

coal  trade  from  Cleaveland,  309. 

Lake  trake  from  various  States,  314. 
Oil,  Seneca,  or  Genesee  oil,  439. 
Oregon  Territory,  North  America,  coal-fields,  494. 

Panama  Isthmus,  coal  tertiary,  558. 

Paseo  or  Cerro  Pasco,  Peru,  coal  of  different  kinds,  562. 

Peat  in  Ireland,  Prance,  Bohemia,  Prussia,  Bavaria,  166  to  183. 

Patagonia,  lignite  range,  567. 

Peat,  The  Falkland  Islands,  571. 

New  York  State,  440. 

Michigan,  469. 

lUiode  Island  St&te,  455. 

New  Hampshire,  463, 


>y  Go  Ogle 


Peat,  Maine,  464. 

Newfoundland,  541. 
Penn's  purchase  of  the  bituminous  coal  land  in  1768,  243. 

anthracite  area,  1784. 
Pence,  Valparaiso,  wood  coal,  566. 

'-' — laj  Alleghany  or  Appalachian  ooal-field,  270. 


workable  beds,  271. 

historical  and  statistical  notices  of  P 

extent  of  individual  coal  seams,  332. 

local  statistics,  333. 

transverse  sections  of  Bloasburg  and  Ralston  coal  basins,  334. 

production  and  consumption  of  bituminous  coal  at  Pittsburg, 

336. 
-Frostburg  bituminous  coal  region,  337,  fig.  5. 
coal  descending  East,  339. 
West,  340, 
North,  341. 
rates  of  toll  in  Pennsylvania,  342. 
syatemB  of  weights  and  meaanres  employed  in  the  coal  trade ; 

irregularities  and  defects,  230. 
coals  employed  in  the  glass  manufiictories,  339. 
importation  of  foreign  bituminous  coal  into  Philadelphia,  340. 
anthracite  regions  of  Pennsylvania,  348. 
introductory  remarks,  343. 
history  and  development  of  anthracite,  346. 
canal  and  railroad  system  of  Pennsylvania,  349. 
comparative  advantage  of  anthracite,  351. 
area  of  anthracite  formations,  352. 
I.  Schuylkill,  or  Southern  coal  region,  354. 
article  on  the  recent  shaftings  and  borings  through  the  coal 

strata  of  the  Southern  coal  field,  359. 
Section  of  tho  Maueh  Chunk  region,  355,  fig.  6. 
Section  of  Nesquehoning  or  Room  Run,  356,  fig.  7. 
Section  of  Tamaqua,  357,  fig.  8. 
capital  employed,  361. 
annual  production,  364. 
price  of  labour,  366. 
prices  of  coal  in  Philadelphia 
Swatara  and  Pine  Grove  divit 
section  of  the  Swatara  coal-fieid,  368. 
section  at  Black  Spring  Gap,  370. 
change  in  the  mineral  character  of  the  coal  in  Dauphin  cou 

371. 
geological  models,  373. 
n.  Middle  anthracite  district,  374. 
the  Sbamokin  coal  basin,  374. 
Mahanoy  coa!  basin,  378. 
Eastern- group  of  basins,  379.' 

transverse  section  of  the  Pennsylvania  co^I  beds,  380. 
III.  Wyoming  and  Lackawanna  anthracite  region,  384. 

amount  of  anthracite  produced,  385. 
Prof,  H.  D.  Refers  on  Lackawanna  distj-ict,  388. 
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Peunsylvania,  IV.  Broadtop  Mountain  detached  semi-bituminous  coal-field, 
-      388. 
table  of  production  of  Pennsylvania  anthracite,  389. 
Philadelpliia  aud  Pottsville  Eailroad,  390. 
Schuylkill  Navigation,  392. 
statistics  of  the  Schuylkill  Navigation,  393. 
comparative  value  of  coal  and  all  other  minerals,  397. 
rapid  augmentation  of  production,  398, 
Btalistieal  pyramid  of  American  anthracite,  399, 
Lehigh  ooal  statistics,  401. 
the  stream  of  the  Lehigh  coal  trade,  404. 
diagrams  of  the  annual  price  of  Lehigh  and  Schuylkill  coal, 
-    406. 

domestic  commerce  of  Philadelphia,  407. 
foreign  commerce,  408. 

comparative  commercial  tables,  Philadelphia,  New  York,  Bos- 
ton, 409. 
table  of  foreign  and  coastwise  arrivals,  411, 
enrolled  and  licensed  tonnage,  412. 
clearances  and  entrances  in  general  commerce,  413. 
employment  of  anthracite  in  iron  making,  414. 
capital  required,  419. 

iron  received  in  Philadelphia  ftom  the  interior,  421. 
Peru,  coal  of  Cerro  Pasca,  562. 

.  fossil  charcoal  of  Raucas,  562. 
asphaStum  of  Coxitambo,  563. 
Petroleum  wells  and  springs  in  Trinidad  and  Barbadoes,  584,  682. 
Cuba,  near  Havana,  579. 
Caracas  Punta  d'Araya,  561. 
Trinidad,  Cape  de  la  Brea,  584. 
Barbadoes,  582. 
Canada,  512. 
Virginia,  SCO. 
New  York',  439. 
Kentucky,  478. 
Petrified  forest  of  the  Andes  tertiary  age,  558. 
Plata  La.     Coal  in  the  south-west,  568. 
Plumbago,  I.  Trinidad  with  a  coal  bed,  585. 
Plumbaginous  anthracite,  Rhode  Island,  452. 
Pictou  mines.  Nova  Scotia,  522. 

Price  of  Piotou  and  Sydney  eoals  in  New  York  and  Philadelphia,  538. 
Pitch  Lake  of  Texas,  498. 

Trinidad,  584. 
Pitch  or  tar  springs  in  South  America,  561. 
Kttsburg,  tJ.  S.,  origin  of,  330. 

prodaotioa  and  consumptiou  of  bituminous  ooal,  334. 
Philadelphia,  table  of  foreign  bituminous  coal  Imported  into  Philadelphia, 
340. 
anthracite  annually  sold  for  home  consumption,  395. 

S rices  of  anthracite  in  Philadelphia,  405. 
pmestie  commerce  of  "         407. 

foreign  commerce  of  "         408. 
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Philadelphia,  geaeral  commerce  of  Philadelphia,  409. 

tOQuage  ownedj  registored  and  enrolled,  410, 

enrolled  and  licensed  toanage,  408. 

foreign  and  ooaatwise  arrivals,  411. 

clearances  and  entrances  in  general  commerce,  413. 

shipments  of  anthracite  from  Bristol  to  Philadelphia,  405. 
Porto  Cabello,  Caracas,  coal  or  asphalte,  561. 
Porto  Rico,  581. 

Prince  Edward's  Island  coal,  539. 
Prince  Regent's  Inlet  hrown  coal,  547. 
Prices  of  anthracite  in  America,  367. 

Philadelphia,  405. 
Pyramid  of  Pennsylvania  anthracite,  399. 

Queen  Charlotte's  Island,  west  coast  of  North  America,  coal,  552. 

Railroads  in  the  United  States  of  America,  259. 
Rancas  in  Peru,  fossil  charcoal,  562. 
Retinite,  or  Eetioasphalt  in  lignite,  Greenland,  546. 
Rhode  Island  Slate  anthracite  localities,  446. 

Portsmouth  mines  and  coal  measures,  447. 

Geological  details  and  sections,  449. 

Graphite  or  Plumbago,  452. 

Anthracite  near  Pawtuset,  454. 

Peat  of  Block  Island,  455. 
Rio  d8  la  Plata  coal  importations,  569. 
Rocky  mountain  coal,  251—2. 
Rupert's  Land  Hudson's  Bay  Company,  543. 
Russian  America  ooal  beds,  553. 

St.  Lucie,  West  Indies,  voloanic,  585. 

Santa  Clara  Island  coal  or  lignite,  559. 

Santa  E^  de  Bogota  coal,  559. 

Saint  Catharine,  Isle  of  Braail,  Br.  coal,  570. 

Saint  John's,  now  Prince  Edward's  Island,  coiJ,  B.  A.,  539. 

South  America  carboniferous  formations,  557. 

Peru,  Cerro  Pasca,  at  14,278  feet,  coal  of  varions  kinds, 
fossil  oharcoal,  562. 

Republic  of  Ecuador,  560. 
Venezuela,  561. 
Peru,  562. 
Chili,  563. 

wood  coal  at  Taleahuano,  Arauca,  Chiloe,  &c.,  564. 

,New  Grenada,  558. 

Santa  Clara,  559. 

Muerto  Island,  558. 

Magdalena  bitumen,  561. 

Choco  Province,  brown  coal  and  lignite,  560. 

Santa  F4  de  Bogota,  559, 

Patagonia,  567. 

La  Plata,  568.  , 

Brazil  reported  coal  or  lignite,  coal  imported,  569. 

British  Guiana,  571. 
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South  America,  Falkland  Islands,  peat  in  great  abundance,  571. 
Schujlbill  Navigatiffti  details,  393. 
Shamokin  coal  basin',  U.  S.,  374. 

article  on  the  recent  improvements,  rMl-roada,  &c.,  375. 
Semi-bituminous  coal  in  Bedford  and  Huntingdon  counties,  388. 
Seneca  or  Genesee  oil,  U.  S.,  439. 

Sigillaria,  their  position.  In  coal  measures.  Nova  Scotia,  622. 
Spontaneous  combustion  of  bituminous  eoa!,  see  Nova  Scotia,  525. 
Statistical  pyramid  of  Pennsylvania  anthracite,  399. 
Stream  of  the  Jjehigh  anthracite,  404. 
Subterranean  temperature,  293, 
Sulphur  in  anthracite  aud  bituminous  coal,  352. 
Sydney  coal  mines,  Nova  Scotia,  531. 

Taloahuano,  Chili,  brown  coal,  used  for  steamers,  564. 
Temperature  of  the  coal  mines,  Richmond,  Virginia,  293. 
Tennessee,  U.  S.,  part  of  the  great  coal-field,  278. 

Section,  fig.  1,  277;  Eroduction,  279. 
Texas,  asphaltum  or  pitch  lake,  498. 

coal  and  anthraoit*,  .499. 

probable  continuation  of  the  great  Northern  zone  of  brown  coal,  ' 

and  500. 
Tonnage  of  the  United  States,  261. 
Tolls  on  State  works  in  America,  261. 
Trinidad,  pitch  lake  petroleum,  534. 

lignite  of  the  palm,  coal,  585. 
Truxillo,  Peru,  coal  or  lignite,  562. 
Tufa,  with  vegetable  impressions  in  Cuba,  580. 
Tuscaloosa,  U.  8.,  coal-field,  274. 

United  States  of  America,  weights  and  n 
currency,  229 
systems  of  weights  and  n 
American  tariff  on  foreign  coals,  237. 
British  export  duties,  237- 
gross  importations  of  foreign  coals,  238. 
balance  of  imports  and  esports,  average  prices, 

239. 
condensed  view  of  importation,  240. 
tariff  duties,  241. 
preliminary  sketch  of  the  American  coal-fields, 

243. 
iron  manufacture  and  trade  of  United  States, 

255. 
import,  production  and  consumption  of  iron  in 

United  States  in  1851,  256. 
condensed  table  of  tko  imports  of  the  various 

.  descrij^tions  of  iron  in  U.  S.,  to  1853,  257. 
value  of  iron  imported  into  U.  8.,  257. 
table  of  the  tons  of  iron  of  all  kinds  imported 

from  Great  Britain  to  the  United  States,  268. 
statistics  of  the  United  States,  259. 
rail-roads,  259. 
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United  States  of  Amerioaj  cansils,  260. 

lines  of  magnetic  telegraph,  260. 

registered,  enrolled,  and  licensed  tonnage  owned 
in  the  principal  States,  260. 

oomparative  Tiew  of  the  registered,  enrolled  and 
licensed  commercial  tonnage  of  the  United 
States,  exclaaive  of  those  engaged  in  the  fish- 
eries, 261. 

tolls  received  on  State  works,  261. 

vessels  built  in  U.  S.  from  1815  to  1852,  261. 

steam  vessels,  262. 

foreign  commerce  of  U.  S  ,  262. 

geological  investigations  in  America  chronologi- 
cally and  geographically  arranged,  264. 

the  Alleghany  Appalachian  or  Endless  mountain 
coal-field,  267.    . 

Louisiana,  272. 

I.  Alabama  division,  274. 

II.  Georgia  division,  278. 

in.  Teonesaeo  divieion,  section,  fig.  1,  278. 

North  Carolina,  281. 

rv.  Western  Virginia,  284. 

lastern  Virginia,  287. 

V.  Kentucky  division,  301. 

VI,  Ohio  division,  303. 
Vn.  Maryland  division,  316. 
VIII.  Pennsylvania  division,  326. 
Delaware,  438. 

New  York,  439. 

Ehode  Island,  446. 

Massachusetts,  457. 

Connecticut,  462. 

Mew  Hampshire,  463. 

Maine,  464. 

Michigan,  466; 

Central  bituminous  eoal-field,  470. 

I.  Indiana  portion  of  this,  details,  470. 

n.  Illinois  portion        "  "       475. 

in.  Kentucky  portion,  " 

TV.  Iowa  division,    .  "       481, 

Wisconsin,  , " 

Missouri  Slate,  " 

Arkansas,  "       487, 

Southern  Missouri,  or  Kanzas  territory,  488. 

Wood  coal,  or  brown  coal,  489. 

Petroleum,  489. 

Missouri  tertiary  coal  region,  490. 

Upper  Missouri,  now  Nebraska  territory,  493. 

Missouri  notices  by  Dr.  D.  D.  Owen,  486. 

railroads,  canals,  Sic.,  magnetic  telegraph,  25E 
260. 

tonnage,  tolls  and  commerce,  261. 
Valparaiso,  brown  coal  on  the  coast,  564. 
Valdivia  Chili  coal,  565. 
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